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INTRODUCTORY REMARKS 
By Percy Brown 

At this first evening session of our 1940 
Meeting, we are met again to attend the pres- 
entation of our annual Caldwell Lecture. The 
Caldwell Lecture, founded in 1920 in memory 
of the late Dean of American Radiology, has 
been delivered before our Society each year 
since that date, upon invitation, by physicians 
and physicists who have been connected di- 
rectly or indirectly with the progress of radiol- 
ogy. It is a noteworthy fact that, of these 
twenty Lecturers, only six were active mem- 
bers of this Society, but each of these six, aside 
trom being a practitioner of purely clinical 
radiology, had been in the past its President as 
well, thus personifying, to some degree off- 
cially, the status of the American Roentgen 
Ray Society as a preponderantly clinical organ- 
1Zation. 

lonight, it pleases us to honor yet another 
who exemplifies perfectly the three categories 
aforesaid. First, as one of our members, he is 
lost active in name, spirit and deed; second, 
he a clinical radiologist of the “first water” 
an third, he has fulfilled in the past the official 
dui es of President with complete credit to 
hin elf and with permanent benefit to the So- 
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But beyond and above these more formal 
attributes are his manifest gifts as a teacher—a 
teacher possessing the ideal pedagogical admix- 
ture of patience and persistence—which have 
endeared him to the scores of those who have 
come under the influence of his instruction, as 
revealed by the reunions they hold, on the oc- 
casion of this annual meeting, at which to pay 
him honor. And yet, even these old associates 
and pupils are unable to describe, as can I who 
now address you, certain much earlier impres- 
sions of Dr. George Winslow Holmes, whom I 
am privileged formally to present to you 
forthwith, but who really needs, especially to a 
group of representative radiologists, nothing 
whatever by way of introduction. Adequate 
mention of these earlier impressions requires a 
certain use of the first person singular, for which 
impropriety I hope I may be forgiven. 

It was my good fortune to know Doctor 
Holmes before his career in radiology began. 
I have often wished I might have known him in 
his undergraduate days as well, but unhappily 
for the wish, I was six years his senior in point 
of medical graduation; moreover, I had been 
enrolled at another school. I say “my good for- 
tune” because I am so constituted that I 
quickly recognize strength of character in 
others and, once recognizing it, I take pleasure 
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in observing its development as time goes on. 
In this way I have come to cherish some of the 
finest associations of my earlier professional 
life and I am proportionately saddened when- 
ever such friendships are terminated, as Nature 
wills it, with the passing years. The lot of the 
Chairman of the Memorial Committee of this 
Society, like that of the policemen in Gilbert and 
Sullivan’s “Pirates of Penzance,” is not a hap- 
py one. 

I first came into actual professional contact 
with George Holmes during the months fol- 
lowing the completion of his two internships, 
when he had become Resident Physician at our 
Long Island Hospital here in Boston Harbor. 
At about the same time—a time in the course of 
scientific progress when the term “roentgenolo- 
gist” could be neither pronounced nor spelled, 
much less defined—I was simply the “x-ray 
man’””’ visiting at intervals this hospital as well 
as others, much as in old New England days the 
itinerant family portrait-painter travelled from 
house to house. Since we had at the very first 
no adequate dark-room at Long Island, I car- 
ried my exposed plates thence in my arms, by 
institutional harbor-boat and by street-car to 
my office here in town. This drab labor, totally 
unenlivened by any tinge of pecuniary color, I 
pursued with equanimity, for I soon came to 
realize that back at the hospital, down the har- 
bor, was this efficient young resident who, al- 
though at that time there could be no apparent 
reason for his especial interest in this new work, 
seemed to think enough of its welfare to act as 
liaison between the embryo x-ray department 
and the hospital authorities. In this regard he 
was loyalty itself. He soon saw eye-to-eye with 
me that certain difficulties lay inherent in this 
long-distance, o’er-land-and-sea preparation of 
roentgenographic records, and forthwith be- 
came, on my behalf, an effective petitioner at 
the executive shrine in favor of proper local 
dark-room equipment. I think I can recall that 
in consequence he watched with mild but po- 
lite interest my development of one of the first 
plates produced in that dark-room, on that 
happy day when the technical functions of our 
primitive department became strictly intra- 
mural. I have always liked to believe that the 
pioneer work at Long Island, and also at the 
Boston Children’s Hospital where he ably 
helped us for a time, may have provided a modi- 
cum of the stimulative force that gently urged 
George Holmes into the field of radiology—a 
stimulation that was amplified to its full by his 
subsequent happy association with the late Dr. 
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Walter James Dodd at the Massachusetts Gen- 
eral Hospital, beginning in 1911, but which 
was so regrettably terminated in 1916 by the 
death of that illustrious martyr. By him, the 
work that Dodd began so heroically has been 
continued from that day to this, expanding and 
ramifying each year in step with the marvellous 
growth of radiology that we all know. 

Soon after the armistice which halted the 
first great war, Doctor Holmes, with the col- 
laboration of the late Dr. Howard Ruggles, 
published a monograph which deals primarily 
with the subject of general diagnostic interpre- 
tation from both roentgenogram and fluoroscop- 
ic screen. This book met with instant popular- 
ity. In its first edition, its pages numbered but 
slightly over two hundred, but this numerical 
suggestion of brevity and conciseness only in- 
creased its appeal, not only to the understand- 
ing of the tyro roentgenologist, but also to the 
desire of the seasoned clinician whose textual 
reading with reference to x-rays had been pre- : 
viously complicated by dry nonclinical de- 
scription. This ultra-helpful book, now in its 
fifth edition and, for aught I know, its sixth, 
grows physically with each printing and con- 
tinues to repeat its own message of usefulness, 
each time with added conviction. 

Holmes’s contributions to roentgenology 
have been many and varied, as his colleagues 
all know, but I am convinced that this early 
observations on the heart and great blood- 
vessels are to be classed in the same category of 
fundamentality as those of Francis Williams 
on the lungs or those of Russell Carman on the 
gastrointestinal tract. Some of his finest work 
on the blood-vascular structures of the thorax 
began with the introduction of teleroentgenog- 
raphy and has been continued and amplified 
on the basis of this diagnostic method. If, in our 
review of the many records of this work, we will 
pause also to re-read the messages of personal 
appreciation to be found in his Silver Jubilee 
Number of our JourNAL, we shall learn that 
not only does George Holmes know how to 
measure hearts fluoroscopically, but also, how, 
by means of a subtle technique that is an en- 
dowment rather than an acquisition, to cap- 
ture them spiritually. 

No clinical radiologist only could have t- 
fected the progressive changes which we sce 
today embodied and materialized in the present 
roentgen department of the Massachuse'' 
General Hospital, as compared with the solit. “y 
noisy spark-coil of Walter Dodd and Jos 
Godsoe under the old Bulfinch stairs, clearly © 
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be heard by those of us who, forty-two years 
ago this summer,walked daily among the cots 
of the Spanish War sick casualties who lay en- 
tented upon the broad hospital lawn. This clin- 
ical radiologist must have been also an organ- 
izer, an administrator and a diplomat—as, 
indeed, he is. Above all, he must have pos- 
sessed—as, indeed, he does—the inherent qual- 
ities of honesty, obligingness, loyalty, modesty, 
equanimity and sincerity. And, by the way, if 
those of you who have a latent predilection for 
anagrams will mentally arrange in sequence the 
initial letters of these accurately attributive 
nouns, you will perceive that they can form but 
one name: H-O-L-M-E-S. 

With these inadequate words, dear friends, 
I gladly discharge the duty assigned to me and, 
paradox though it be, as I have already inti- 
mated, it is none the less pleasurable—the duty 
of presenting to you our Caldwell Lecturer of 
the evening, Dr. George Winslow Holmes, Clin- 
ical Professor of Roentgenology at Harvard 
Medical School. 


CALDWELL LECTURE 
(SOS TEMELATION, however brief, of 
A the long list of illustrious names which 
constitute the roster of Caldwell Lectures, 
and of the important contributions which 
these lectures have added to medical litera- 
ture leaves one with a feeling of doubt in his 
ability to maintain the standards which 
have been established and removes from 
one’s mind any feeling of elation which 
may have entered it upon being chosen for 
such a signal honor. Nevertheless, I do 
wish to thank the members of this Society 
for the opportunity which it has given me 
to pay tribute to Eugene Caldwell and to 
present for your consideration a problem 
in which I am especially interested. I was 
privileged to know Caldwell, but, I must 
add that my relations with him were those 
of a student’s admiration for the master 
rather than a coworker. He was a man who 
inspired respect and a certain amount of 
fear in the younger generation. His vast 
kn wledge in all branches of radiology, his 
ins stence on a scientific approach to any 
pr dlem, his ability of expression and the 
fea iessness with which he attacked what 
he selieved to be wrong did much to raise 
thc standards of presentations and discus- 
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sions at radiological meetings. The genera- 
tion to which I belong owes much to Eugene 
Caldwell. 

The subject which I have chosen for pres- 
entation this evening is one in which Cald- 
well was particularly interested and to 
which he contributed much. In 1go1 he 
published a new method of obtaining stereo- 
scopic effects at fluoroscopic examinations; 
in 1902 a new apparatus for the therapeutic 
application of the roentgen rays to the 
larynx, rectum and cervix; in 1906 roent- 
genography of the accessory sinuses of the 
nose in which he described the method of 
examination which bears his name and 
which is the standard method in use today. 
During Caldwell’s time, and that in which 
I was a younger member of this Society, 
the discussion of technical procedure oc- 
cupied an important place on the program 
at our meetings. Success in roentgenology, 
like that in surgery, depends largely upon 
the development of perfection in technical 
procedure, and advances in this specialty 
have often been made along this road. It is 
to be regretted that during recent years 
there has been a tendency among roent- 
genologists to leave this important field 
more or less to lay technicians. The lack of 
interest on the part of roentgenologists in 
the technical problems of our specialty has 
resulted in a disappearance of this subject 
from our programs at medical meetings and 
in a lack of fundamental knowledge and ex- 
perience among present day roentgenolo- 
gists. 

Technical problems in roentgenology 
were never more difficult or complicated 
than they are today. If we are to take ad- 
vantage of the many new tools which are 
available and through these additional ad- 
vantages to advance medical diagnosis we 
must approach this problem with greater 
enthusiasm and knowledge. Since it would 
be impossible to discuss completely the de- 
velopment of technical procedures in the 
time at my disposal, I have elected to dis- 
cuss only those phases of the subject which 
seem to me to be of the greatest importance. 

The roentgenologist is in a large measure 
dependent upon the tools with which he 
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works. For this reason it seems worthwhile 
to review briefly the effect of discoveries 
and developments in the electrical, me- 
chanical and photochemical sciences and 
their relation to the art. 

In 1904 William Rollins, a dentist of 
Boston, published his ““Notes on X-light.” 
In this early work he laid the foundation for 
many of the important developments in 
roentgen-ray apparatus which have ap- 
peared since that time. It is worthy of note 
that this work of Rollins was undertaken 
largely as a labor of love for his friend, Dr. 
Francis H. Williams. Between the years 
1895 and Ig01, new discoveries in roent- 
genology were being made almost daily 
throughout the civilized world, and while it 
is possible to arrange the publications in 
chronological order it is wholly impractical 
to state who was the first to observe diag- 
nostic signs or develop new forms of ap- 
paratus. It is of some importance to follow 
the trend of these developments and to call 
attention to some of the more important 
observations made in this early period. 

Various types of static machines and in- 
duction coils were in general use in physics 
laboratories at the time Roentgen an- 
nounced his discovery. Crookes tubes were 
also available. One of the first important 
advances made to improve the detail in 
roentgenograms was the introduction of a 
target between the anode and cathode and 
the focussing of the cathode stream on this 
target. This procedure reduced the size of 
the source of radiation to a point, increas- 
ing the detail and sharpness of the negative. 

In 1896 Elihu Thomson published his 
observations on the injurious effect of 
roentgen rays, based on experiments which 
he did on his own skin, and warned users of 
roentgen equipment of the dangers from 
this light. Rollins and Williams, who were 
intimate friends of Thomson, immediately 
adopted this suggestion, and the roentgen 
tubes which they were using were enclosed 
in ray-proof boxes. Shortly after this Rol- 
lins developed a diaphragm to confine the 
light from the tube to a narrow field which 
not only increased the clearness of the 
roentgenogram but also gave added pro- 
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tection. Rollins and Williams are the only 
workers, so far as I know, who recognized 
the importance of Thomson’s work, and it 
is of interest to note that although Williams 
did an enormous amount of fluoroscopic 
work during the early days he received no 
injuries from the radiation. He died at the 
advanced age of eighty-three from other 
causes. Had these early observations of 
Thomson’s been fully appreciated an enor- 
mous amount of suffering would have been 
avoided. During this same period Rollins 
developed what he called a cryptoscopic 
camera which was the forerunner of the 
table for serial films, later perfected by 
Lewis Gregory Cole. With this apparatus 
devised by Rollins it was possible to make 
fluoroscopic examinations without exposure 
to direct radiation. Rollins and Williams 
also introduced a thin aluminum filter 
above the diaphragm to protect the patient 
and the operator from unnecessary radia- 
tion. 

Bigger and better apparatus has been the 
demand of roentgenologists from the begin- 
ning. Attempts to meet this demand were 
made early; larger static machines, larger 
coils, different types of interrupters and 
finally the development of the interrupter- 
less machine by H. Clyde Snook in 1907. 
To meet this increase in electrical output, 
tubes with water-cooled or movable targets 
were supplied. This demand for speed is 
still with us. 

One of the first manufacturers to adver- 
tise the sale of roentgen-ray equipment in 
this country was the F. J. Pearce Manu- 
facturing Company of St. Louis who in 1896 
offered a complete equipment for $15.00. 
Today, due to increase in power, safety 
and flexibility, the cost of a complete equip- 
ment is nearer $1500.00. To the credit of 
roentgenologists may it be said that the 
cost of roentgen examination to the patient 
has changed very little through the years. 
With the introduction of the mechanical 
rectifier by Snook, the amount of ener-y 
available far exceeded that which the roe: 't- 
gen tube of the day could tolerate, ad 
although the tube makers were able ‘0 
meet this demand to some extent, it ¥ ‘s 
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not until Coolidge developed the hot- 
cathode tube that it was possible to use, 
to the fullest extent, the power available 
with mechanical rectified apparatus. With 
present day equipment the amount of 
energy available is sufficient to produce 
satisfactory roentgenograms of almost any 
part of the body using instantaneous ex- 
posures. The further development of the 
hot cathode tube by Coolidge, particularly 
the perfection of the rotating target tube, 
first described by Rollins and others many 
vears ago, has allowed the roentgenologist 
to obtain sharp detail films of moving ob- 


jects and has brought about many new and 


dificult problems in roentgen diagnosis. 

The manufacturer of photographic ma- 
terial has kept pace with the instrument 
maker. Emulsions are much more stable 
and many times faster than in the early 
days. Perhaps the most important develop- 
ment in this field was the introduction of 
double coated roentgen films by the East- 
man Company; this film not only increases 
contrast in the negative, but permits the 
use of the double intensifying screen. An 
attempt to use the fluorescent screen in 
contact with the emulsion of the photo- 
graphic plate was made early, but since the 
grain from the screen was visible on the 
film, much of the finer detail was lost and 
the general use of the screen was not 
adopted. When a double coated film is 
placed between two intensifying screens the 
resulting roentgenogram is free from grain, 
permitting greater speed and contrast. Fog- 
ging of the film from scattered radiation 
from the patient’s body when heavy parts 
Were examined was noted early and various 
attempts to overcome this difficulty were 
made. 

Bucky of Germany devised a grid which, 
when placed between the film and patient, 
shit off practically all scattered radiation 


aid gave good detail and contrast. The 


in ige, however, was divided into a series of 


si) all squares by the shadow of the grid and 
it vas never popular. Lewis Gregory Cole 
at -mpted to take advantage of the fact 


t! t when an object is moved in front of 


th film it casts no recognized shadow, but 
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he did not succeed in perfecting the ap- 
paratus. It was not until 1916 that Hollis 
Potter perfected the movable grid which 
bears his name and which is in general use 
today. 

From this brief review it can be seen that 
present day roentgen technique depends 
largely upon the development of more 
powerful apparatus by the manufacturers 
of roentgen-ray equipment, the introduc- 
tion of the double coated film with its high 
speed emulsion, the use of the intensifying 
screen first recommended by Pupin in 1896, 
the development of the Potter-Bucky dia- 
phragm and the hot cathode tube of 
Coolidge. Recent additions to our arma- 
mentarium which should be mentioned are 
the ky mograph for recording the borders 
of moving organs and the planigraph for 
taking sectional views of the body, free 
from underlying or overlying shadows. 

Although it is a fact that advances in 
roentgen technique have been largely due 
to better equipment and shorter exposure 
time, many technical procedures of great 
diagnostic importance have been developed 
through a knowledge of physics, anatomy 
and pathology on the part of the roent- 
genologist. Examples of this sort of con- 
tribution are the positions for examination 
of nasal sinuses, mastoids and petrous tips 
developed by Caldwell, Waters, Granger 
and Law, with which we are all familiar. 
The importance of stereoscopic vision in 
roentgenology was recognized before 1go0o 
when the Wheatstone stereoscope was 
adapted to the viewing of roentgenograms. 
Caldwell published his first paper describ- 
ing apparatus for the production of a stereo- 

scopic image on the fluorescent screen in 
1901. Although this method of examination 
is of great value in selected cases it should 
never be used to supplant views taken in 
anteroposterior and lateral planes. Nor, in 
my opinion, should it be used as a routine 
procedure, since it adds materially to the 
cost of the examination. To recognize the 
truth of this statement one has only to con- 
sider the advances made in the diagnosis of 
lesions of the shoulder, spine, hip joint and 
chest since good lateral views were obtain- 
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able; although satisfactory stereoscopic 
views of these regions had been used for 
many years. Hickey described the various 
positions of tube and patient by which 
satisfactory lateral views of the head and 
neck of the femur could be obtained. With 
the introduction of shock-proof apparatus, 
the positions have been somewhat modified, 
but in principle they are the same today. 
The information obtained from good lateral 
views of the hip has resulted in a revolution 
in the treatment of fractures of the femoral 
neck and the restoration of normal func- 
tion, where permanent disability was the 
rule. The first satisfactory lateral views of 
the dorsolumbar spine which I was privi- 
leged to see were made by Dr. Ariel W. 
George of Boston before the days of the 
Potter-Bucky diaphragm and were ob- 
tained by using a long target skin distance. 
The use of the Potter-Bucky diaphragm 
and the rotating target tube have greatly 
improved the quality of films taken in this 
plane and the information which they give 
has permitted a new approach to the treat- 
ment of fractures of the spine. 

The development of our present day 
technique in the examination of the chest 
goes back to the very beginning of roent- 
genology and represents the combined labor 
of many workers. Outstanding among the 
early workers was Francis Williams who 
developed a fluoroscopic technique which 
has rarely been equalled and _ probably 
never surpassed. The observations which 
he made between the years 1895 and Igo! 
are still of value, and some of them should, 
I think, be recorded here as examples of the 
information a trained observer may obtain 
from a properly conducted fluoroscopic 
examination. 

In comparing the relative value of screen 
and negative he makes the following ob- 
servation: ““When the organs are movable, 
as the lungs or heart, the amount of this 
movement and the changes taking place 
under different respiratory conditions may 
be studied, a point of the utmost impor- 
tance; also the screen affords a convenient 
means for making a preliminary examina- 
tion to secure the most advantageous points 


George W. Holmes 


FEBRUARY, 


of view for taking radiographs. The radio- 
graph gives more detail and by its means 
much may be recognized which would 
wholly escape observation if the screen 
alone were used.”’ Following this statement 
he gives this excellent advice to beginners: 
“In making examinations with this new 
method, as with the older ones, the three 
following stages should be kept distinctly 
and separately in mind: first, attention 
should be given to observing carefully the 
appearances which present themselves; 
second, a careful record should be made of 
these appearances in some simple and direct 
way which shall be a record of facts, not of 
opinions; third, the observations made 
should be well considered by themselves 
and in connection with information fur- 
nished from other sources, the evidence 
from each source being given just, but not 
exclusive, consideration before making the 
diagnosis.”’ His early work on pulmonary 
tuberculosis was remarkable. In a short 
preliminary article which he published in 
the Boston Medical and Surgical ‘fournal, 
October 1, 1896, I find the following sen- 
tence: ““I have examined about forty cases 
of pulmonary tuberculosis, and find not 
only that the fluoroscope is of value in de- 
termining the extent of the disease, but also 
sometimes reveals its location where and 
when it would otherwise have been un- 
suspected.” During 1896 he showed that in 
pulmonary tuberculosis changes in the ex- 
cursion of the diaphragm take place and 
may point out to us very early an abnormal 
condition of the lung. In describing incip- 
ient tuberculosis he says: “The number 
of patients in whom | have detected the 
first signs of this disease by the x-rays 
during the last five years is such that I have 
been impressed with the advantages which 
this examination may offer to persons |5 
to 30 years of age who have a tuberculous 
family history, and who are run down, but 
have slight or no physical signs of tuberc 
losis in the lungs.’”’ From these observations 
it can be seen that Williams anticipated b 
many years the importance of our prese!'' 
routine examination of contact cases 
adolescence. 
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Observations which Williams made dur- 
ing his studies of “bronchitis” are of in- 
terest, since they have been rediscovered 
many times. “I have observed the effects of 
obstruction to the air passages on the screen 
in a few cases, and they seem to give a hint 
which may explain the appearances seen in 
some cases of bronchitis. When the air pas- 
sages are obstructed by a foreign body in 
one bronchus the excursion of the dia- 
phragm may be limited on that side and 
limited as in emphysema; that is, its excur- 
sion is rather low down in the chest. I have 
seen the same appearance where the bron- 
chus was probably pressed upon by an 
aneurism, and another where a new growth 
obstructed the trachea; in this last case 
both lungs were distended to their fullest 
extent, and the diaphragm moved very 
little.” 

In 1898 Williams made this observation 
on the appearance of heart and lungs in 
chronic alcoholism: “I have observed in a 
number of cases that the lungs of patients 
addicted to the use of alcohol were less 
bright throughout than normal, and in a 
few that there was a marked contrast be- 
tween the pulmonary area above the posi- 
tion of the diaphragm in expiration and the 
portion seen between the two positions of 
the diaphragm in full inspiration and ex- 
piration, this latter portion being much 
brighter than that above the expiratory 
diaphragm line. The lack of brightness in 
the lungs may be due to a pulmonary con- 
gestion, which would make these organs 
appear darker on the screen than in health; 
or there may be some other explanation of 
this condition. In one patient who was 
thirty-four years old, and had been drink- 
ing to excess for two weeks, and had been 
exposed to cold in the month of March, the 


excursion of the diaphragm on the right side 
Was 7.5 cm. and on the left 7 cm. Above 
the point reached by the diaphragm during 
expiration, on both sides the lungs were 
uniformly more dense than normal, so 
den: that the ribs were scarcely visible, but 
belo. this point, during full inspiration, 
- ulmonary area was bright on both 
Side 


The right side of the heart was much 
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enlarged. This patient had no physical 
signs by auscultation and percussion except 
that the note by percussion was less clear 
than in health. The increase in the size of 
the heart was not found by percussion.” 

This report by Williams is probably the 
first roentgen description of the so-called 
“beriberi heart,” a condition which has only 
recently been fully understood. It is now 
known to be due to vitamin B, deficiency 
and recovery following the proper adminis- 
tration of this vitamin is one of the miracles 
of modern medicine. 

This brief review of Williams’ work 
should convince one, however skeptical, of 
the important part which the fluoroscopic 
examination plays in the roentgenological 
examination of the chest. It is my belief 
that it should precede the roentgeno- 
graphic examination in all cases. What, if 
anything, has been added to the data which 
can be obtained from a roentgenological 
examination of the chest since the days of 
Francis Williams? First, many of the ob- 
servations which he made are now better 
understood and can be demonstrated with 
greater accuracy; second, a few new ob- 
servations of fundamental importance have 
been made. Williams did not discover the 
fact that calcification in the heart valves is 
visible on the fluoroscopic screen—an ob- 
servation of considerable importance which 
was first made in this country by Merrill 
Sosman. The demonstration of localized 
narrowing of various parts of the bronchial 
tree or of tumor masses within the lumen of 
the air passages without the aid of contrast 
media is now possible with the use of the 
Potter-Bucky diaphragm, or the _plani- 
graph. 

The introduction of contrast substances 
to make visible organs or lesions which in 
themselves do not vary sufficiently in 
density from surrounding structures to cast 
a definite shadow on the screen or film has 
been responsible for some of the major con- 
tributions of roentgenology to medical 
diagnosis. Although much has been done in 
this field, it still offers an excellent op- 
portunity for further investigation. 

Probably the first use of contrast sub- 
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stances was an attempt to visualize the 
gastrointestinal tract, made in March, 
1896, by Becher of Berlin who experimented 
with injection of lead subacetate into the 
gastrointestinal tract of guinea pigs which 
had just been killed. In the fall of the same 
year Cannon began his studies of the gas- 
trointestinal tract on living animals using 
capsules containing bismuth subnitrate. 
Two years later he cooperated with Wil- 
liams in studies made on children using 
bismuth subnitrate mixed with food. The 
work of Williams and Cannon laid the 
foundation upon which the roentgen method 
of examination of the gastrointestinal tract 
has been builded—perhaps the most im- 
portant single contribution roentgenology 
has made to medical diagnosis. Without its 
aid our present high standards in the diag- 
nosis and treatment of disease in these 
important organs could hardly have been 
obtained. 

The injection of air into the gastro- 
intestinal tract and various body cavities 
for contrast purposes was also tried out 
before 1900; but its full importance was not 
realized until Dandy showed that it could 
be used to replace the cerebrospinal fluid 
in the ventricles and subarachnoid spaces of 
the brain and cord, paving the way for a 
great advance in the diagnosis of lesions 
involving the central nervous system. Air 
as a contrast medium also plays an impor- 
tant role in the diagnosis of disease of the 
solid organs of the abdomen, “pneumo- 
peritoneum,” and when injected directly 
into tissues to outline organs or tumors 
such as the adrenals. 

The development of the iodized oils by 
Forestier and Sicard permitted a still fur- 


ther use of contrast substance in parts of 


the body where the older media were dan- 
gerous or unsatisfactory. The most impor- 
tant of these was a new method of studying 
the bronchial tree. The discovery that cer- 
tain chemical compounds containing a 
heavy element, when taken into the body 
were secreted by special organs, thereby 
making these organs more opaque to the 
roentgen ray, has added a new chapter 
to the subject of roentgen diagnosis. 


This field is still incompletely explored. 


FEBRUARY, 1941 


I have reviewed rather briefly the accom- 
plishments of the past and have attempted 
to point out the factors which were instru- 
mental in bringing them about. I should 
now like to take advantage of a privilege 
usually granted one of advancing years to 
offer some suggestions, and a certain meas- 
ure of advice. 

Under what conditions and along what 
roads are the advances of the future most 
likely to occur? In my opinion, the most 
important single factor in any field is the 
type of young men entering it—they must 
be of high quality if a healthy growth is to 
be obtained. We who are interested in the 
advancement of roentgenology must see to 
it that a certain number of the better men 
from among the medical graduates each 
year choose roentgenology as their future 
work. This trend is already well established. 
The type of men selecting training in this 
field has steadily improved. What can we 
do to make sure that this trend continues? 
The standing of a specialty in the medical 
profession, the universities and the hospi- 
tals, is an important factor in inducing 
your men to enter that specialty. It is the 
duty of us older roentgenologists to take 
advantage of every opportunity given us to 
make sure that roentgenology is accorded 
the place in our universities and hospitals 
and in the medical world which it deserves 
and that those men selected to head the 
Department of Roentgenology in our large 
teaching institutions compare favorably in 
scientific and cultural training with the 
heads of other great departments; that they 
are men interested in teaching and in the 
advancement of medical science. It is also 
our duty to support the examining boards 
and the Council on Hospital and Medical 
Education of the American Medical As- 
sociation in their efforts to raise the stand- 
ards of teaching in the various specialties 
in order that the opportunity offered tor 
training in roentgenology will not only vive 
men taking this training a thorough knowl- 
edge and experience in the subject, but t )at 
the courses are so arranged that it »ill 
stimulate in these men a desire to cont! ue 
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as students and investigators in their field. 

Only a very few exceptional men are 
capable of developing new ideas and at the 
same time carrying on a large amount of 
routine work. This has been one of our 
major problems of the past. The number of 
good roentgenologists available has never 
been sufficient to meet the demand and 
wherever good men were available they 
have immediately been swamped with 
routine. This, I think, explains in a con- 
siderable measure the fact that many of the 
advances in roentgenology are credited, 
perhaps at times unjustly, to men outside 
the speciality. To remedy this situation we 
must first have enough good roentgenolo- 
gists to meet the demand. The hospital 
number of the Yournal of the American 
Medical Association, published March 30, 
1940, lists 6,226 registered hospitals in the 
United States; of this number 1,022 are 
approved for internships, residencies or fel- 
lowships. The latest bulletin of the Ameri- 
can Board of Radiology lists 1,404 (Febru- 
ary, 1940) diplomates; the number of 
qualified roentgenologists in this country 
does not greatly exceed this number. It is 
true that a considerable number of the 
registered hospitals are too small to require 
more than a fraction of the time of a well 
trained roentgenologist. On the other hand, 
there are many large teaching institutions 
that require the full time of several well 
trained men. It is evident that hospitals 
offering residencies or fellowships in any of 
the specialties require a roentgenologist 
who is giving his major effort, at least, to 
that institution. It is my belief that roent- 
genologists in America today are spreading 
their efforts over too many hospitals, with 
the result that the quality of the work suf- 
ters and the specialty is being discredited. 
Under such a setup the men are swamped 
with routine and have no time for careful 
study of the many problems which arise. 
Certainly it is not good practice to visit a 
hos) ital to interpret films days, or in some 
Case. weeks, after the examination has been 
mad, and the patient discharged from the 
hos| tal. Under these conditions some sort 
of a) interpretation is usually made even 
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though the examination may be inadequate 
or films of poor quality. There is no op- 
portunity to repeat the examination. The 
same criticism should be made of the prac- 
tice of interpretation by mail, particularly 
where a fee is charged for such an interpre- 
tation; this practice is all the more repre- 
hensible since this form of consultation is 
usually done by recognized leaders in large 
teaching institutions who should set a high 
standard in medical practice. In the exami- 
nation of problem cases, at least, the 
method of conducting the examination is as 
important as the interpretation of the find- 
ings. If the data obtained are incomplete, if 
the films are of poor quality or if a neces- 
sary fluoroscopic examination is not made, 
the interpretation even by an expert is of 
little value and may be misleading. In 
private practice neglect of the kind I have 
just mentioned is less likely to occur than in 
the small hospitals to which roentgenolo- 
gists make an occasional visit or the large 
teaching hospitals with their enormous 
amount of routine work. In this latter 
group the roentgenologist should so arrange 
his time that he will be available for con- 
sultation before as well as after the exami- 
nation is made; and in problem cases he 
should certainly conduct the examination. 
It is probably not necessary or desirable for 
him to see all cases, before or during exami- 
nation, since an attempt to do this would 
make such demands upon his time that he 
would not be available for the cases in 
which his service was necessary or the 
number of assistants required would so in- 
crease the per capita cost as to make the 
examination prohibitive in this group of 
patients. 

Let us now assume that roentgenology is 
recognized as one of the major specialties 
in medical practice, that the department is 
well equipped and staffed by well trained, 
intelligent physicians, that their work is so 
arranged that they will have a reasonable 
amount of time for investigative work and 
that there are funds available for this pur- 
pose. What are some of the roads along 
which progress may be made? Recent ad- 
vances in apparatus, tubes and films permit 
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instantaneous exposures, with the result 
that films of wonderful contrast and detail, 
never before possible, are now obtainable. 
When the proper technique is used it is 
possible to demonstrate organs or masses 
previously invisible, such as the uterus, 
solid tumors in the abdomen, normal blood 
vessel markings, fat-containing masses in 
the abdomen or extremities and other 
masses of very little contrast. More atten- 
tion to detail in this particular field should 
add considerably to our interpretation of 
soft tissue shadows, particularly those of 
the abdomen. Another recently introduced 
technical procedure is the taking of spot- 
films, so called, during fluoroscopic exami- 
nation. At present the use of this method 
is largely confined to examinations of the 
gastrointestinal tract; it might very well be 
further expanded in examinations of the 
chest, particularly in lipiodol studies of the 
bronchi. Examinations of the kidney pelves 
following the injection of opaque sub- 
stances, either intravenously or by the 
retrograde method, also offer interesting 
possibilities for the use of this method. In 
the usual routine examination of the gastro- 
intestinal tract that portion of the tract 
lying between the duodenum and the ileo- 
cecal valve is rarely thoroughly studied; 
failure to do so is largely because present 
methods of examination are unsatisfactory 
and time consuming. The work of Pender- 
grass and others has laid the foundation for 
a better knowledge of this region and has 
demonstrated that disease in this portion 
of the gastrointestinal tract is not an un- 
common finding. 


George W. Holmes 
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The need at the present time is for a 
simple and rapid method of examining the 
small bowel. Carty has suggested that cold 
drinks be used to speed up the passage of 
the barium mixture through the small 
bowel; it is known that cold substances 
leave the stomach more rapidly than warm 
ones. During the past year I have given 
patients a small drink of iced barium pre- 
ceding the regular meal and occasionally 
have followed this by a glass of ice water 
after the regular examination was com- 
pleted. This method causes a rapid passage 
of the meal through the small bowel; the 
head of the column has been seen to enter 
the cecum within thirty minutes after the 
meal was taken; other substances mixed 
with the meal might be more effective and 
it would seem to me that this field offers an 
interesting opportunity for further investi- 
gation. Disease of the pancreas is frequently 
overlooked by the clinician and he rarely 
receives help from the roentgenologist. 
Studies leading to the visualization of this 
organ by roentgen methods should be 
undertaken. A substance resembling thoro- 
trast having a similar distribution within 
the body, but which is free from radio- 
activity, is badly needed. These are only a 
few of the possibilities before us. No doubt 
problems of equal or greater importance 
have occurred to you. 

The important thing as I see it, is that 
we, as roentgenologists, recognize these op- 
portunities for advancement when they 
occur and that we have the time and train- 
ing to carry them to a successful conclu- 
sion. 


PRESENTATION OF THE CALDWELL MEDAL 


By Merritt C. SosMAn 


George Winslow Holmes, as President of the American Roentgen Ray Society, it gives me great pleasure 


to award you the Caldwell Medal. This award signifies many things 


our respect for you and for the 


work you have done; our appreciation of the principles of honesty and sane reasoning which you /ave 
exemplified; our acknowledgment of the debt which this Society owes to you for your judicious cousel 
and helpful guidance, and, above all, our recognition of you as a capable leader, a wise teacher, avi 4 


trustworthy friend. 


It is particularly appropriate that this token of our admiration can be presented to you by on of 


your own pupils 


one of your “intellectual progeny.” Sir, the whole Society hails you as ‘The Ch 


BLEEDING LESIONS OF THE GASTRO- 
INTESTINAL TRACT AND THEIR 
ROENTGENOLOGIC DIAGNOSIS* 


By B. R. KIRKLIN, M.D., 


Section on Roentgenology, The Mayo Clinic 
ROCHESTER, MINNESOTA 


[' IS fitting that you who knew Preston 
M. Hickey best should annually pay 
tribute to his memory, and I thank you for 
inviting me to take part in this memorial 
meeting. Many of Dr. Hickey’s notable 
contributions to the progress of medicine 
in general and of radiology in particular are 
well known, but there were also many that 
he did not trouble to mark with his name, 
and they went anonymously into the melt- 
ing pot of medical science and art. And yet, 
although his professional influence was 
extraordinary, and he was truly a major 
prophet in his chosen field, it is significant 
that those who knew him well lay even 
greater stress on his personality which was 
made up of sympathetic understanding and 
warm friendliness and paternal solicitude 
for the welfare of those about him. It was 
not by mere chance that his younger as- 
sociates and acquaintances spoke of him as 
“Pop” Hickey, and this was not merely a 
jocular appellation but a term of respect 
and affection. I know whereof I speak, for I 
was one of many young radiologists who 
received his kindly encouragement and 
profited from his wise counsel. And so I 
join with you in happy recollections of a 
skillful physician, master radiologist and 
admirable man. 


Among the many and varied manifesta- 
tions of disease, few are more definitely 
indicative of potentially grave organic 
changes than bleeding from an internal 
organ, and the concern with which it is re- 
garded, both by the patient and his physi- 
cian, is fully warranted. Last year the 
Hickey Lecture by Dr. George W. Holmes 
was levoted to a discussion of hemorrhagic 
affections of the lungs, and I thought it 
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might be appropriate to follow with a simi- 
lar consideration of bleeding lesions of the 
alimentary canal. 

When frank bleeding from the alimen- 
tary canal has occurred and the clinician 
has ascertained that the hemorrhage is not 
of orificial origin, he will try to determine 
its probable source from the history, 
physical signs, results of clinical tests and 
the subtle and indefinable indexes that he 
has learned from experience. Often, by his 
own methods alone, a capable clinician can 
adjudge the general situation and nature of 
the lesion with admirable accuracy. But 
even in such instances no one realizes more 
keenly than the clinician himself that his 
diagnosis is not complete without roent- 
genologic examination to confirm his opin- 
ion as to the nature of the lesion and to 
determine its exact site and size and the 
presence or absence of complicating factors. 
In the multitude of cases in which the clini- 
cal data are quite indecisive the diagnosis 
can scarcely be established without roent- 
genologic investigation. This consideration 
applies even more strongly to cases in 
which the lesion is small, the bleeding oc- 
cult, and the symptoms vague and atypical. 
Furthermore, it is never safe to attribute 
bleeding from the bowel solely to hemor- 
rhoids that are present, and examination 
with the roentgen ray is requisite to deter- 
mine whether or not there are also other 
lesions in the canal. 

In cases of hemorrhage from the canal 
the first thought usually is of peptic ulcer. 
This inference, although it should not be 
held to the exclusion of others, is logical, for 
peptic ulcer is known to be a common 
source of bleeding. Of the two principal 
varieties of peptic ulcer, the gastric variety 


ton M. Hickey Lecture. Read before the meeting of the Wayne County Medical Society, Detroit, Michigan, April 3, 1939. 
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Fic. 1. a, esophageal varices as depicted in barium-filled esophagus; 4, internal relief produced by the varices; 
diagnosis confirmed by esophagoscopy. The patient, a man twenty-six years of age, had had attacks of 
hematemesis for three years and had noted blood in the stools. The condition had been diagnosed and 
treated as duodenal ulcer. 


is encountered much less often. The funda- 
mental roentgenologic sign of gastric ulcer 
is, of course, its barium-filled crater, the 
niche. In profile the niche appears usually 
as a smooth hemispherical prominence, 
0.§ to 2.5 cm. in diameter, projecting be- 
yond the line of the gastric lumen. In the 
face view, under a thin coating of barium 
on the mucosa, or by compressing the 
barium content of the stomach, the niche is 
manifested as a dense spot in the hazy 
shadow of the mucosal relief. Benign ulcer 
is characterized by non-elevation of its 
margin, accentuation and convergence of 
the rugae toward the crater, tenderness of 
the niche to pressure, and the presence of 
gastrospasm as manifested in curling of the 
lesser curvature and other distortions of the 
stomach. 

Among bleeding lesions in the upper por- 
tion of the canal, duodenal ulcer stands 


first in frequency of incidence. Here the 
roentgen -rays will rarely fail to establish 
the diagnosis by disclosing the niche or bul- 
bar deformity, or both. In addition, roent- 
genologic examination furnishes valuable 
information as to the activity of the ulcer 
as indicated by the presence of a niche and 
irritability of the bulb. 

Next to peptic ulcer, cancer in some part 
of the digestive tract, especially the stom- 
ach, should be considered in canvassing 
possible sources of hemorrhage, because 
cancer is relatively common and its early 
diagnosis is of the highest importance. 
Ulcerating mucoid cancer, with its deep 
thrust into the gastric lumen, can hardly 
escape recognition with the roentgen rays. 
Infiltrating scirrhous cancer tends to en- 
circle the stomach and produce funnel-!ike 
deformity, and the multiple shallow ulcers 
on its internal surface, when coated wth 
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barium, have the appearance of ground 
glass. Small ulcerating cancers have often 
been mistaken for simple ulcers but are 
characterized by a tumefied border, which, 
under pressure to thin out the opaque 
medium, appears as a transradiant halo 
around the dense, barium-filled crater. 
Finally to be considered in connection with 
gastric cancer are the malignant ulcers, 
which have no tumefied border but are 
likely to betray their malignancy by the ir- 
regularity of their craters and the absence 
of tenderness, spastic manifestation or dis- 
tortion of neighboring rugae. 


a, carcinoma (indicated by arrow) of fourth 
Portion of duodenum; 4, spot roentgenogram; at 
opc ration an adenocarcinoma, Grade 3, was found. 
this instance, the patient, a man forty-two 
years of age, had complained of indigestion for 
one year and on two occasions had had tarry 
s; the concentration of hemoglobin was 63 
per cent. 


J 


Kic. 3. Ulcerating carcinoma (indicated by arrows) 
of second and third portions of duodenum. The 
patient, a man forty-three years of age, had had 
tarry stools for eight months, and had been 
treated for duodenal ulcer; the concentration of 
hemoglobin was 60 per cent. 


But, while it is reasonable to think first 
of peptic ulcer and gastric cancer as poten- 
tial sources of hemorrhage, many other 
lesions must be taken into account, such as 
esophageal varices, ulcerative gastritis, 
duodenitis and benign tumors of the stom- 
ach. Furthermore, when hemorrhage is 
evidenced solely by the presence of blood 
in the stools, not only the foregoing affec- 
tions but various intestinal diseases, such 
as cancer of the bowel, regional enteritis, 
intestinal tuberculosis, ulcerative colitis 
and intestinal polyps, must be kept in 
mind. Although some of the conditions 
enumerated are relatively rare, none can 
safely be excluded from consideration in 
any instance of bleeding from the canal. 

Esophageal varices usually are secondary 
to cirrhosis of the liver. Profuse hemateme- 
sis often results from rupture of the dis- 
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Fic. 4. a, ulcerating leiomyoma (indicated by arrows) of second portion of duodenum; the horizontal arrow 
points to the site of ulceration; 4, gross specimen; leiomyoma of ampulla of Vater. For the past four years, 
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the patient, a woman thirty-four years of age, had had tarry stools, and three transfusions had been neces- 
sary; examination of the blood disclosed hypochromic anemia; the concentration of hemoglobin was so 


per cent. 


tended vessels. Usually the lower portion 
of the esophagus is affected, and the veins 
are greatly dilated and nodular. With the 
roentgen rays the varices are depicted as 
bulbous shadow-defects intruding into the 
lumen with deep crevices between (Fig. 14 
and 4). The picture strongly resembles that 
produced by polypoid new growths, but 
these rarely occur in the esophagus. 

Benign intragastric neoplasms comprise 
myomas, fibromas, adenomas and mixed 
varieties. They seldom attain great size, 
may be single or multiple, and when few in 
number tend to become pedunculated. 
Ulceration is common but usually super- 
ficial. Hence bleeding is likely to be slight 
and occult but more or less continuous and 
sufficient to produce anemia, which is often 
the principal or sole clinical sign. With the 
roentgen rays the individual new growths 
appear as regularly rounded or ovoid trans- 
radiant spots in the barium shadow, and 
the general form of the stomach is not 
altered. Numerous multiple, closely packed 
polyadenomas have a characteristic re- 
semblance, both macroscopically and 
roentgenologically, to convolutions of the 
brain. Especially to be remembered is the 


fact that apparently benign tumors of the 
stomach are often partly malignant. 

Although not common, ulcerative gastri- 
tis cannot be omitted from consideration. 
The ulcerations, which are exceedingly 
numerous and small, can occasionally be 
discerned in the face view, but in the tan- 
gential view they are clearly exhibited as 
fine, sharp, closely set, uniform serrations 
on the border of the barium shadow, and 
the picture is pathognomonic. 

Duodenitis, a diffuse inflammation of the 
bulbar mucosa, with or without local 
shallow erosions, is met with rather fre- 
quently. It may occur in association with 
frank duodenal ulcer or independently and 
is a source of hemorrhage that may be 
severe. Roentgenologically it is marked by 
irritability and rapidly changing contours 
of the bulb, and by a coarsely and irregu- 
larly reticular mucosal pattern, due prob- 
ably to puckering of the mucosa by spasm 
of its muscularis. 

Cancer of the duodenum is extremely 
rare, and when the growth is situated near 
the bulb the roentgenologist is likely to 
attribute the deformity to duodenal ulcer. 
Cancer in the lower segments of the :10- 
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denum, however, produces a shadow defect 
like that caused by cancer of the stomach or 
large bowel, and at least the neoplastic 
nature of the lesion should be apparent 
(Figs. 2a, 6 and 3). The benign tumors, such 
as the leiomyomas, are less rare and pro- 
duce the characteristic regularly ovoid shad- 
ow defects (Fig. 44 and 4). Notwithstand- 
ing the regular outlines of the tumors, they 
frequently have shallow ulcerations that 
bleed more or less. 

The incidence of bleeding lesions of the 
jejunum and ileum is low, and in the past 
their roentgenologic exhibition was not 
satisfactory because the opaque medium 
passes through so rapidly that only por- 
tions of the bowel are depicted at any one 
time and because the appearance of the 
mucosal relief varies so widely under 
normal conditions that abnormal states are 
hard to recognize. But patient and persist- 
ent investigators have shown that by 
observing the opaque meal at short inter- 
vals the entire intestine can be studied, and 
that alterations by disease, whether ulcera- 
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tive or tumefactive (Fig. 5a and 4), can be 
disclosed. Thus it is often possible to deter- 
mine the site and extent of new growths 
and other affections. For example, regional 
enteritis, which is often localized to the ter- 
minal coils of ileum but may affect other 
portions of the small bowel or proximal 
segments of the colon, is characterized by 
narrowing of the intestinal lumen, stiffen- 
ing of the involved segment, alterations of 
the mucosal relief and localized tenderness 
(Fig. 6). 

Scirrhous and mucoid cancers in the 
colon produce the same _ roentgenologic 
manifestations as in the stomach and rarely 
escape diagnosis. Tuberculous enteritis, 
with its tendency to affect predominantly 
the terminal iliac coil and proximal portion 
of the colon, is usually distinguishable by 
the resulting asymmetric and irregular 
narrowing of the intestinal lumen, together 
with obliteration of the mucosal markings 
and hyper-irritability of the bowel. Like- 
wise, ulcerative colitis can be identified 
the fact that the disease 


confidently by 


fibrosarcoma (marked by arrows) in upper portion of jejunum; 4, gross specimen; fibrosarcoma, 
. The patient, a man forty-four years of age, came to The Clinic because of marked and progressive 
: +: aed had been noted in the stool on one occasion; the concentration of hemoglobin was 42 per 
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Fic. 6. Terminal ileitis; ileitis with multiple granu- 
lomatous ulceration. The patient, a boy nine years 
of age, had noted tarry stools for three months 

following a severe attack of influenza; he had lost 

25 pounds; the concentration of hemoglobin was 

63 per cent. 


obviously has progressed proximalward 
from the rectum and by the diffuse narrow- 
ing and shortening of the lumen, often with 
local constrictions producing the appear- 
ance of a string of sausages. Benign new 
growths in the colon, like those in the 
stomach, are usually small, single or multi- 
ple, sometimes numerous, and commonly 
pedunculated. The tendency of these polyps 
to become malignant is well known. When 
large they occasionally are visible as ovoid 
shadow defects in the barium-filled bowel, 
but they can be disclosed more reliably by 
the double contrast method, that is to say, 
by withdrawing most of the barium enema 
and inflating the bowel with air (Fig. 7). 
Many other examples of hemorrhagic 
gastrointestinal disease could be offered, 
but those here presented cover ulcerative, 
tumefactive and inflammatory lesions. Ob- 
viously, hemorrhage is not limited to par- 
ticular diseases of the gastrointestinal tract 
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but is a sign common to practically all of 
them. Hence, in any instance of bleeding 
from the canal, whether gross or slight, 
patent or occult, neither clinician nor 
roentgenologist should draw immediate 
conclusions or try to establish any favorite 


Fic. 7. Aerogram made following evacuation of bar- 
ium enema and depicting a sessile polyp in the 
lower portion of the descending colon; patholo- 
gist’s report: sessile adenocolloid carcinomatous 
polyp. In cases of this sort the double contrast 
method is indispensable, for such small polyps are 
not likely to be demonstrable in the barium-filled 
bowel. For ten years the patient, a man thirty- 
four years of age, had had intermittent attacks of 
rectal bleeding. Five years before he came to The 
Clinic, hemorrhoidectomy had been performed, 
but bleeding had persisted. No roentgenologic ex- 
amination had been made. 


diagnosis but should keep an open mind 
until examination is complete. It is said 
that when Roentgen was asked what he 
thought when he found the shadow of the 
key on the photographic plate he replied: 
“T did not think; I investigated.” In every 
instance of bleeding from the gastrointes- 
tinal canal the diagnostician may well 
think not in terms of diagnosis, bur of 
investigation with the ray that Roentyen 
discovered. 
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THE POSITION OF THE COLON 


By ALBERT OPPENHEIMER, M.D. 


Department of Roentgenology, School of Medicine, American University of Beirut 
BEIRUT, LEBANON (SYRIA) 


ie IS known that the position, size and 
shape of the human colon, as seen at 
autopsy or during surgical intervention, 
do not correspond to the condition normal- 
ly present during life.?, The natural position 
of the digestive organs, as well as varia- 
tions of their topography, are known from 
roentgenograms taken in the _postero- 
anterior projection. The observations here- 
inafter recorded are based upon a compari- 
son of posteroanterior with oblique and 
lateral views, for it was felt that one-plane 
roentgenograms may not reveal the actual 
positions and spatial relations, since meth- 
ods pertaining to a plane cannot be applied 
to a space without some reserve. This space, 
the abdominal cavity, differs individually 
in size and shape, and the position and 
direction of the intestinal loops vary ac- 
cordingly. Tonic alterations of the length 
of the colon contribute to change the posi- 
tion of, at least, the dependent loops during 
certain phases of digestion.*:!°!7-19 Since 
these phases do not necessarily, nor even 
commonly perhaps, coincide with the pre- 
determined times of gastrointestinal ex- 
aminations, unusual positions are easily 
regarded as being due to anatomical varia- 
tions, and symptoms may be ascribed to 
what is, in reality, a normal physiologic 
mechanism. 

This paper deals with the normal posi- 
tions of the colon and is based upon 
examinations of 142 healthy subjects. A 
single dose of contrast medium was given 
at 8 a.M., the course of normal meals being 
resumed at lunch time. No laxatives were 
allowed before and during the period of 
examination. 


ANATOMICAL POSITIONS 


lateral views show that in the upright 
pos tion the entire ascending colon, includ- 
ing the cecum but excluding the appendix, 
1S 11 contact with the anterior wall of the 


abdominal cavity (Fig. 2). There may be a 
backward curve in the mid-third of the 
ascending loop (Fig. 3); this does not be- 
come evident in the posteroanterior pro- 
jection. The transverse colon also is close 
to the anterior wall of the abdomen (Fig. 
4); it turns backward towards the left mid- 
axillary line where it forms the afferent 
loop of the splenic flexure. The descending 


Fic. 1. The rate of passage through the small intes- 
tine does not influence the filling of the colon. 4, 
two hours after beginning of gastric evacuation, 
while most of the opaque medium is in the stom- 
ach and ileum, the entire colon is already coated 
with a thin layer, owing to the activity of its mu- 
cous membrane. B, in the presence of pyloric 
stenosis with gastric dilatation, some of the me- 
dium has reached the colon four hours after inges- 
tion. 


colon, usually straight or with a kind of 
step formation in its upper third, remains 
approximately in the plane of the splenic 
flexure. The sigmoidal loop turns forward 
and inward; its distal half returns back- 
ward and outward. The junction of sig- 
moid and rectum is in the plane of the 
splenic flexure at level of the promontory 
in most cases. The rectum is close to the 
ventral surface of the sacrum and follows 
its curve. 

The ascending and transverse colon drop 
forward in the prone, and backward in the 
supine positions; but the descending colon 
and rectum are more strongly fixed to the 
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Fic. 2. Lateral views in the upright position, 4 ft. dis- 
tance. 4 and B are from stocky persons; C and D 
from slender subjects. 


posterior abdominal wall and move very 
little during postural changes. Owing to 
this fixation, the descending colon and 
rectum also show little variation of position 
individually; but the movable ascending 
and transverse loops vary considerably in 
position according to the shape of the 
abdominal cavity. 

In slender subjects, in whom the distance 


Kia. 3. Posteroanterior (7) and lateral view (B) in 
the upright position. The backward extension and 
curving of the ascending loop do not become visi- 
ble in the posteroanterior view. 
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between anterior and posterior abdominal 
walls is short and the abdominal cavity flat, 
the ascending and transverse colon extends 
more or less vertically. In persons in whom 
the abdominal cavity is deep, either con- 
stitutionally or because of flabbiness of the 
muscles, these loops, being in contact with 
the anterior abdominal wall, turn forward 
and are strongly curved (Figs. 2 and 13). 
This forward extension cannot be recog- 
nized in the posteroanterior view; where- 
fore the colon appears to be short in these 


Fic. 4. 4, oblique view in the upright position at an 
angle of 45°, showing the spatial relation of the 
colon to the spinal column and pelvic brim. The 
transverse colon curves forward and diagonally 
downward, the ascending loop curves backward. 
B, in a child with paralyzed abdominal muscles, 
the colon bulges laterally, showing that the posi- 
tion of the bowel depends on the condition of ab- 
dominal wall. 


cases (Fig. 13). How much the position of 
the colon depends upon the shape of the 
abdominal wall is easily recognized in the 
presence of paralyzed abdominal muscles, 
whereby the colon protrudes in the flabby 
area (Fig. 48). 

In view of the clinical notions concern- 
ing the position of the cecum,” it is note- 
worthy that no part of the colon extends 
into the true pelvis except for the rectum 
and the lower part of the sigmoid. In the 
upright position, the cecum, no matter how 
long or low it may be, is always above and 
in front of the ventral half of the pelvic 
brim, and may curl up upon it (Fig. |‘). 
In the supine position, the cecum slices 
backward, but does not slide into the pe!» 1c 
cavity. The impression that the cecum !s 
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within the true pelvis is due to the fact 
that the pelvic inlet is strongly inclined 
forward, wherefore the dorsal part of the 
pelvic brim is superimposed upon the 
shadow of the ascending colon in the 
posteroanterior projection. In reality, how- 
ever, the cecum is above the plane of the 


The Position of the Colon 179 


sary to consider the motor mechanisms of 
the colon as a whole. 

When the opaque medium enters the 
cecum, the latter is relaxed; for a receptive 
relaxation occurs even before food is passed 
on into this part of the bowel.’® 17 The con- 
tents are distributed through the cecum 


Fic. 5. Sagittal views in the upright position of the cecum five hours after beginning of gastric evacuation (4) 
and two hours later (B). Physiologic descent of the cecum. The superimposed tracings (F’) show the range 
of displacement. D and E, sagittal views in the upright position at six hours (D) and twelve hours later (£), 
showing the physiologic ascent of the cecum. Superimposed tracings (G) show the amount of displacement. 


C, an appendix which reaches into the pelvic cavity. 


pelvic inlet. If the cecum is found to be 
within the pelvic cavity at autopsy® or 
during general anesthesia” this is due solely 
to the complete atony ‘then present. On 
the other hand, the appendix is often in the 
pelvic cavity, especially when it is inserted 
at the posterior wall of the cecum (Fig. 


$C). 
PHYSIOLOGIC CHANGES IN POSITION 


The upward and downward displace- 
ments of the abdominal viscera during 
res}\ration and changes of posture are well 
uncerstood,? but little attention has been 
pai to the changes of the position of the 
intestines which take place during certain 
pha-es of normal digestion. For the study 
of tiese physiologic variations it is neces- 


and parts of the ascending colon by a very 
irregular kneading movement which is 
easily recognized on serial roentgenograms. 
As the contents increase owing to the grad- 
ual emptying of the ileum, the relaxation 
of the cecum also increases until it reaches 
a peak when all of the medium has passed 
from the ileum into the cecum;!’ simul- 
taneously, peristalsis slows down and 
haustration becomes more uniform. Since 
both the width and the length of the loop 
increase during this relaxation, the lower 
end of the cecum descends gradually dur. 
ing this period until it may be found as 
much as 15 cm. lower than at the time the 
cecum began to fill. Afterwards, when all 
of the medium is distributed, there occurs 
a gradual increase of tone causing the 
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Fic. 6. Sagittal views in the upright 
position, at six hours (4), and fif- 
teen hours later (B). Haustration, 
irregular while the medium is being 
distributed, becomes uniform when 
the transverse colon is completely 
filled and relaxed. C and D, the dia- 
stole (C) and systole (D) of the 
transverse colon; superimposed 
tracings (£). 
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cecum to rise again to its original level This whole period, extending from the be- 
(Fig. 5). At this time, a kind of dredging ginning of the filling to the phase of in- 
movement helps the contents to rise from creased tonicity, lasts anywhere from four 
the ascending into the transverse loop.'’ to twenty hours. 
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Similar changes occur during the time at 
which the transverse colon fills. Stretched 
when it begins to fill, the transverse loop 
gradually relaxes as the distribution of the 
contents through it proceeds, and peristal- 
sis, active and irregular at the beginning, 
slows down while relaxation progresses. 
When entirely relaxed, between four and 
ten hours after it begins to fill, the trans- 
verse loop, suspended between the fixed 
splenic and hepatic flexures, becomes 
lengthened between them and hangs down: 
vertically in slender subjects, and more 
diagonally in those with a deep abdominal 
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Fic. 7. Mass movement. The contraction proceeds 
from the mid-ascending part towards the splenic 
flexure, driving the contents into the descending 
loop, the section caudad to the contraction being 
devoid of haustration at this time. 


Fic. 8. Sagittal views in the upright position at five hours (4), twenty-six hours (B), and twenty-seven 
hours (C), showing the “diastole” and “‘systole”’ of the colon. Superimposed tracings (D). 


cavity (Fig. 4). About ten to fourteen 
hours after the contents first enters the 
cecum, the transverse colon, which is fully 
relaxed at this time, is suddenly stretched 
and narrowed by the mass movement, a 
milking or stripping contraction which 
drives the contents into the descending 
Immediately before the 
onset of mass movements, the transverse 
colon loses its haustration and becomes 
pipe-shaped (Fig. 7); after the movement, 
it 1s stretched and remains so for a number 
of hours, until it begins to relax again when 
new material reaches it. The differences in 
length between the relaxed and the con- 
tracted position are very definite (Figs. 6, 7 
and 8). The mass movement usually has 
its point d’appui® at the hepatic flexure, 
morc rarely in the upper part of the ascend- 
ing colon, and exceptionally at the ceco- 


Fic. 9. Superimposed tracings of roentgenograms 
taken in the upright position. Sigmoid relaxed 
(white) and contracted (black). 
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lic. 10. Superimposed tracings, as in Figure 9. Sig- 
moid relaxed (stippled) and contracted (black). 
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colic sphincter; in each of these cases, the 
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part proximad to the point d’appui retains 
its filling, not being involved by the con- 
traction. These residues are later moved on 
gradually with the material which enters 
subsequently from the ileum into the 
cecum.*?° 

The contents driven on by the mass 
movement into the descending colon pass 
through it rapidly in most instances. The 
sigmoid is relaxed before the contents reach 
it; after being completely filled, it contracts 
suddenly, and a milking movement, identi- 
cal but for its localization with the mass 
peristalsis of the transverse colon, drives 
the contents into the rectum. While re- 
laxed, the sigmoid may reach as far as the 
hepatic flexure;® when stretched by the 
mass movement, it is often reduced to less 
than one-third of the previous length 
(Figs. 9 and 10). The contents driven into 
the rectum distend the latter. The rectum 
contracts in turn after a variable interval, 
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Fic. 11. Tracings of roentgenograms taken in the upright position, in oblique and in sagittal project on; 
from the subject of Figure 5D. The “low” cecum is above, and in front of, the pubic symphysis. 
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;. 12. Superimposed tracings, showing the variability of the 
position of the colon in the same subject. 


A B 


Fic. 13. Position of colon in a slender (4) and a stocky person (B), assuming that the colon is of the same 
length in both. Owing to the limitations of roentgenographic projection, the screen or film will show the 
colon (B) to be “short.” 


thereby expelling the material which fills shape of the abdominal cavity, which de- 

It. pends in turn on the condition of the ab- 

dominal muscles; (2) the physiologic phase 

of the activity of the colon during examina- 
The above observations would seem to _ tion, e.g., at the time when the film is ex- 

show that the position of the normal colon _ posed. 

duri: » life varies with two factors: (1) the The shape of the abdominal cavity varies 


CONCLUSIONS 
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Fic. 14. Semidiagrammatic drawings adapted from roentgenograms. The series shows the common type of 
motor activity of the human colon. /, colon begins to fill; haustration irregular. 2, ascending loop complete- 
ly filled, relaxed, with uniform haustration; cecum low. The medium is being distributed through the trans- 


verse colon which at this period is stretched and irregularly haustrated. 3, colon filled to the splenic flexure; 
motor activity begins to quiet down. 4, complete “diastolic” relaxation. 5, mass peristalsis empties the con- 
tents into the descending loop (“‘systole” of colon); the cecum retains its contents. 6, sigmoid filled and re- 
laxed. 7, contraction of sigmoid, driving the contents into the rectum. 8, rectum filled, before evacuation. 
The residues in the cecum that have not been moved on by the first mass movement get into the descending 
colon subsequently, together with the fresh contents which enter through the ileocecal valve. 


normally between two extremes, a flat and 
globe-like type. The colon adapts itself to 
the space available within the abdominal 
walls. In a flat abdomen, all the colonic 
loops extend more or less vertically; in a 
rounded one, the loops follow the curves of 
the abdominal wall. Since the forward and 
backward curves escape recognition in the 
posteroanterior projection, the colon ap- 
pears to be short in the globe type, but 
dropped in the flat abdomen. In reality 
there is not much difference in length be- 
tween the two, if any. 

Everywhere in the colon there occurs an 
initial or receptive relaxation which is 
always followed by a tonic contraction, 
like the cardiac diastole by the systole. 
While the “diastolic” phase usually lasts 
several hours, the “systolic”? contraction 


is sudden: it takes only a few seconds for 
the mass movements to empty the trans- 
verse and sigmoidal loops. Only in the 
cecum and ascending colon is the tonic 
contraction gradual.’7 Owing to the in- 
crease in length, the relaxations cause the 
dependent and movable loops to slide 
downward; the shortening during contrac- 
tion makes them rise again. Hence the 
length and position of the colonic loops 
undergo considerable variation in the same 
person. This factor has not been considered 
in statistical examinations dealing with the 
topography of the colon. 

What a normal colon should look like 
is difficult to say, unless one specifies which 
physiologic condition should be considered 
as a standard. Hence even the most ex- 
tensive series of routine roentgenogrms, 
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analyzed statistically, shows only the ex- 
treme variations, but does not reveal 
whether these are due to anatomical differ- 
ences or to functional alterations caused 
by the normal motor physiology. 

‘Like other parts of the digestive 
tract,2’*:* the mechanisms of the colon are 
determined by influences arising from other 
organs?°)*.2, and by the chemical and 
physical properties of the contents.’’:*° 
Psychological factors? including the dis- 
position of the examiner,“ play an im- 
portant part in determining these motor 
phenomena and the roentgen appearances 
which these produce. Hence the recogni- 
tion has gained ground that too much im- 
portance should not be attributed to the 
various anomalies of the position of the 
colon, such as the low cecum, the ptosed 
transverse colon, hypo- or hyperfixation, 
and hypo- or hyperrotation of certain 
loops. All these alleged anomalies are com- 
patible with perfect colonic function. 
The observations above reported show 
that some of these variations are not only 
irrelevant, but even non-existent, being 
optical illusions. The cecum, no matter 
how low it may be, is not in the pelvis; the 
transverse colon is physiologically low 
when relaxed, and the high or low positions 
of the various loops may be merely tempo- 
rary conditions which correspond to physio- 
logic variations in tone. Stasis in the cecum 
is physiological, as is already known.! Ir- 
regular outlines do not necessarily indicate 
irritability, since they are normally present 
at the time when the contents are being 
distributed over the absorbing surface. If 
one has seen how profoundly the appear- 
ance of the colon may be altered by a very 
small dose of a cathartic,!? one will become 
less inclined to consider variations of 
caliber or contour as pathological. The 
amount and kind of opaque meal given, the 
type of food allowed during the examina- 
tion, the intervals at which the observa- 
tions are made, and sundry other factors, 
undoubtedly influence the roentgen ap- 
pearince. Since these factors are variable, 
the r-sults obtained by different examiners 
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cannot yet be compared. We know very 
little about the normal colon, but we begin 
to recognize that many conditions regarded 
to be pathological are nothing but normal 
variations. 


SUMMARY 


(1) The colon proximad to the splenic 
flexure is in contact with the anterior wall 
of the abdominal cavity. The position of 
the colon is adapted to the space of the 
abdominal cavity. Hence the colon is more 
or less vertical in subjects with a flat ab- 
domen, but curves forward in a deep 
abdominal cavity. 

(2) The forward and backward exten- 
sions of the colon being invisible on roent- 
genograms taken in the posteroanterior 
projection, loops which are not parallel to 
the plane of the film appear to be short or 
high. 

(3) The cecum, no matter how low it is, 
does not enter the true pelvis. 

(4) The position of dependent loops 
varies according to physiologic changes of 
tone. During the “diastolic” relaxation, a 
loop hangs down; it rises again when tone 
is increased. 

(5) Peristalsis distributes the contents 
over the absorbing surface. The main part 
of the craniocaudad progress of the con- 
tents is due to tonic “systolic’’ contrac- 
tions. 

(6) Stasis in the cecum and in parts of 
the ascending colon is physiological. 

(7) Anomalies in the roentgenographic 
topography of the colon often correspond 
merely to physiologic variations due to 
motor activity. 
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THE AGE CRITERIA OF PRIMARY TUBERCLES 


REVEALED BY ROENTGENOLOGICAL STUDY* 


By HENRY C. SWEANY 


CHICAGO ILLINOIS 


progressive aging of pri- 
mary tubercles has been reported by 
pathological methods,” there is nothing 
in such work that contributes directly to 
the welfare of living patients. The best 
means of obtaining information useful for 
the living would seem to lie in the field of 
roentgenology. To know better the sig- 
nificance of roentgenological shadows and 
to facilitate an understanding of them, it 
would seem expedient first to interpret 
them in terms of pathology through the 
medium of the postmortem roentgenogram 
and postmortem examination. This knowl- 
edge may then be used in turn, in order to 
understand better the shadows cast on 
antemortem roentgenograms and so trans- 
late the findings into terms of morbid 
anatomy—the foundation of all medicine. 

The evolution of primary lesions, as 
revealed by roentgenographic study, would 
seem to be a desirable and logical sequel 
to the pathological studies already re- 
ported,” and has been worked out accord- 
ing to the preceding suggestions. 

Very little of this type of work has been 
reported by others. Sayé! has stated that 
calcification may be seen on antemortem 
roentgenograms at about the third year. 
Wallgren* has shown the gradual shrinking 
of calcified lesions. In a report of Braeun- 
ing* there is demonstrated the development 
of calcified primary lesions in some serial 
roentgenograms. One of his cases (No. 75, 
p. 194 of his monograph) is followed with 
roentgenograms from the ages of two to 
seventeen years, of which two to eleven 
are reproduced. The child was infected 
around one year of age. A pneumonic 
sha Ww appeared in the right upper lung 
held that fluctuated for a year or two. At 
four vears of age (about a three-year age 
for the lesion) a round calcified fog ap- 
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peared which assumed a heavy pessary 
shape by the age of ten years. 

Another case (No. 13, p. 25 of the same 
monograph) reveals two lesions with “‘boss- 
es” and “windows’”’ of a fifteen to twenty 
year type. The patient was twenty years 
old at the last examination, but the father 
died of tuberculosis when the patient was 
three years old. The infection had been 
acquired a year or two before that time. 
The “windows” are due to a resorption of 
the calcification. This type of calcified 
lesion, however, is rarely seen on ante- 
mortem roentgenograms. 

In the subsequent studies, the natural 
anatomical division of parenchyma and 
lymph nodes has been recognized and each 
subdivided into the most suitable sub- 
groups. The types of lesion have been 
arranged as much as possible with respect 
to their evolution, as revealed on roent- 
genograms controlled by previous patho- 
logical observations. The parenchymal 
lesions will be considered first. 


I. Parenchymal Lesions. 

A. Infiltrates and nodules that ulcerate be- 
fore calcification sets in, or before they 
really become “‘Ghon foci”. 

1. Small lesions that communicate with 

the bronchi. 

2. Large progressive lesions (ulcerative 

caseous pneumonia). 

B. Infiltrates that resolve without leaving 
any significant calcified lesions. 

1. With a visible lymph node complex. 

2. Without a visible lymph node com- 

plex. 

C. Healed calcified lesions or “Ghon foci” 
that are more or less permanent. 

1. Single (or multiple foci, each focus of 
which originated from a separate in- 
filtrate. 

Multiple foci from a moderate sized 
conglomerate focus. 


te 
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Case 1. 7, roentgenogram taken March 11, 


Fic. 1. 
1929, showing a dense fog in the right lung base; 
2, taken September 4, 1929, showing a clearing 
with an annular shadow above the diaphragm. 


3. Multiple foci from a huge conglomer- 
ate focus. 

D. Healed calcified “infiltrates” that become 
largely resorbed during the first decade. 

FE. Ghon foci that lead to a later exacerba- 
tion. 

1. By ulceration of the single original 

focus after a long interval of time. 
. One of the multiple foci ulcerating 
after a long interval. 

3. By an “overflowing process” that 
results in metastases by bronchogenic 
or hematogenous routes. 

F. Hematogenous foci. 
1. As a part of the primary infection. 
2. Subsequent protracted dissemination. 


i) 


Although representatives of all of these 
groups are not given, a few representative 
examples have been selected. 
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The first group includes cases that ulcerate 
rapidly and spread so quickly that no nodular 
lesions may be seen. They have been divided 
into the small and large lesion types. 

The small lesion type is frequently in- 
visible on the roentgenogram until the 
disease becomes advanced. There is not 
time for calcification to take place, there- 
fore no “Ghon foci” are visible. 

The large lesion type is the one hav- 
ing an extensive involvement from the 
beginning. Sometimes the whole region of 
infiltration becomes caseous (perhaps be- 
cause of the great number of tubercle 
bacilli) and may ulcerate into large cavi- 
ties. Not infrequently whole lobes and even 
whole lungs will become excavated in this 
manner. Most of them have lymph node 
components in direct anatomical relation, 
but they may not always be visible on the 
roentgenogram. No examples of this type 
are shown in the illustrations, largely be- 
cause of the short duration of the lesions, 
which prevents serial roentgenograms from 
being attained and, to a lesser extent, 
because of the well known appearance of 
ulcerative phthisis. 

The second main group is an ephemeral 
type that apparently leaves no calcified lesions 
at all—at least none that may be observed on 
the antemortem roentgenogram. Some of 
these cases have all the lesions in the lymph 
nodes. The massive shadow may become 
broken into irregular fragments and disap- 
pear within a few years. A few may still 

have small calcified foci for ten or more 
years. This type probably accounts for a 
large percentage of ‘“‘tuberculin-positive, 
roentgen-ray-negative’’ cases, especially aft- 
er deducting about 15 per cent for extrapul- 
monary infections. 

The following case illustrates this type: 


Case 1. F. M. (No. 28273), was born in 
March, 1927, and was exposed to a case of open 
tuberculosis living in the same house. She had 
a cough from birth. There was also anorexia, 
loss of weight, night sweats, dyspnea, anemia, 
and a temperature as high as 102° F. by rectum. 
On August 3, 1928, when the patient was seven - 
teen months old, the first roentgenogram was 
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Case I. 7, roentgenogram taken on September 10, 1930. Only a thin veil remains with a triangular 


shadow, with the base on the heart. 2, roentgenogram taken January 19, 1934, shows almost complete 


clearing. 


taken and revealed an involvement in the right 
base. The ““dermatubin” test was positive. Sub- 
crepitant rales were found in the right base at 
this time, and in 1929 the Mantoux test was 
positive. 

The roentgenogram (Fig. 1, 7), 
taken March 11, 1929, revealed a dense fog in 
the right base. The next one (Fig. 1, 2), taker 
September 4, 1929, revealed an annular shadow 
in the center of the large fog. Whether it was a 
cavity is a question, because it does not show 
later. Small cavities have been known to close 
in such cases and not be visible on the roent- 
genogram. The next roentgenograms (Fig. 2) 
revealed further clearing with only a wedge- 
shaped shadow out from the hilum, and small 
residual flecks. The last roentgenogram, taken 
ten years later, was practically clear in the 
parenchyma, but an oblique view showed cal- 
cified lesions in the hilum (Fig. 3). 

From experiences with other similar cases, 
this one may yet become active, because the 
annular shadow may have been a cavity and 
may reopen. It is also obvious that the absence 
ot calcification does not preclude the possibility 
of the presence of an earlier infection. 


second 


The third group is perhaps the most com- 
mon one of all and embraces lesions that 
leve only one calcified focus in the paren- 
c/vma. Ghon® reported about 85 per cent 
of cases having only one parenchymal 


focus. They result from one area of infiltra- 
tion that has a definite central caseation. 
As with the cases reported in the patho- 
logical study, the first appearance is that 


Fic. 3. Case 1. Oblique view. Note the calcifications 
behind the heart (1939). 
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Fic. 4. Case 11. The evolution of a moderate sized primary lesion. 7, taken August 12, 1935, showing a foggy 


lesion above the diaphragm; 2, taken December 11, 1936, showing some clearing and shrinking. 


Fic. 5. Case 11. 7, roentgenogram taken on October 22, 1937, shows further shrinking and a distinct lesion in 
the hilum, with patchy calcification. 2, roentgenogram taken January 23, 1939, showing further shrinking 4 


and calcification. 
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Fic. 6. Case 1. 7, showing a partly cleared lesion with left base and hilum, on December 27, 1939. There is 
a beginning calcification in the hilum. The age of the lesion is estimated to be about one year old at this 
time. 2, roentgenogram taken on August 1, 1931, showing a definite ring of patchy calcification. 


of a cloudy infiltrate without sharp borders. 
There is a gradual clearing of the hazy 
borders until the lesion is round or oblong 
and possesses a sharp border. Crude meas- 
urements have shown that the primary 
lesion decreases in size rather rapidly dur- 
ing the first year from the nebulous mass to 
a more discrete shadow with a sharper 
border. From the time the sharp border 
appears, there is roughly a decrease in the 
diameter of the lesion of about 10 per cent 
a year for several years when no further 
shrinking can be observed. The contraction 
results from the new fibrous tissue that is 
laid down each year over the first six to 
eight years. Further disintegration, how- 
ever, continues from within by a process 
resorption. 

\lthough many of these primary foggy 
intiltrates are difficult to distinguish from 
orlinary pneumonia, there are dependable 
crteria that will distinguish them. Pri- 


mary tuberculous lesions with cloudy in- 
filtrates are generally benign, rarely pro- 
ducing, according to Wallgren,® any more 
than an ephemeral “‘initial fever” which is 
commonly considered as “grippe.” It 
rarely lasts more than a week or ten days 
and may last only a few days. Naturally 
there are exceptions to this, but it would 
seem that the majority are symptomless 
within two weeks after the appearance of 
allergy. When marked symptoms appear 
it may be due to a beginning of ulceration 
or to a mixed infection—a possibility that 
must not be overlooked. 

The first 4 cases, shown in Figures 4, 
5 and 6, represent the usual mode of de- 
velopment of primary lesions—the first 
two in lymph nodes and the last two in the 
lung parenchyma and lymph nodes. 

Case ul. J. P. (Damen Avenue Dispensary 


No. 37862A), was two and a half years of age 
when first examined. She had been in contact 
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with her sister who died of tuberculosis. There 
was never any clinical manifestation of tuber- 
culosis. 

The first roentgenogram (Fig. 4, 7), taken on 
August 12, 1935, showed the thin fog in the 
parenchyma and hilum. This infiltration was 
perhaps six months to one year old. The next 
roentgenogram (Fig. 4, 2), taken December 11, 
1936, showed a contraction and ring. The lesion 
was two or three years old. The hilar lesion 
showed the same change. The next roentgeno- 
gram was taken October 22, 1937 (Fig. 5, 7) 
nearly eleven months later. There was more 
contraction and more dense granules of calci- 
fication. The last, on January 23, 1939 (Fig. 5, 
2) was further contracted and calcified both in 
the parenchyma and the hilum. The lesions at 
this time were four to five years old. This 
patient showed no sign of active disease at any 
time. 


Case 11. M. S. (No. 39356) was four years 
old when she was first placed under the dis- 
pensary supervision. She had been in contact 
with her tuberculous mother since birth. There 
was no clinical evidence of tuberculosis and the 
sputum was always negative. In 1931 there was 
a slight elevation of temperature, but no other 
symptoms, and it was presumed that the eleva- 
ted temperature was due to some other cause. 

The first roentgenogram, taken December 
27, 1929 (Fig. 6, 7) revealed a thin fog in the 
left hilum, probably one vear old. The next 
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roentgenogram, taken about two years later 
(Fig. 6, 2) and representing three year lesions, 
showed distinct rings and a beginning contrac- 
tion into a discrete and circumscribed mass in 
the hilum, and a dotted mass out in the paren- 
chyma. 

Case iv. C. W. (No. 45872) was a Negro male, 
born on April 23, 1929. His brother was an 
“arrested” case of tuberculosis. The child was 
suspected of having tuberculous meningitis 
when five years old, and was transferred from a 
large children’s hospital. 

The first roentgenogram, taken December 5, 
1935, revealed the vague fog characteristic of 
lesions of six months to a year’s duration. The 
next one, taken on December 2, 1938, three 
years later, was probably about four years old. 
There was a definite marginal ring. 


Case v. P. B. (furnished through the courtesy 
of Dr. J. A. Myers of Minneapolis) was a con- 
tact case. Her father died of pulmonary tuber- 
culosis. She was first seen in 1922 at the age of 
one year. Of a large series of roentgenograms 
three are used for illustration. The first was 
taken on July 22, 1924 (Fig. 7, 7) when the 
child was three years old and showed a lesion 
perhaps one to two years old. The next roent- 
genogram, taken October 21, 1930 (Fig. 7, 2), 
six and a half years later, showed a lesion about 
eight years old. Note the density and “‘dough- 
nut” appearance. The final roentgenogram 
(Fig. 7, 3), taken in 1939, fifteen years later, 


7. Case v. 7, roentgenogram, taken July 22, 1924, showing a small primary lesion out from the le'* 


hilum; 2, taken October 21, 1930; 3, taken in 1939. There was little change after the second roentgenogram 
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Fic. 8. Case vi. 7, roentgenogram revealing a fog in the right base; taken on October 19, 1927. 2, roentgeno- 
gram taken February 5, 1930, showing clearing with foci of calcification scattered throughout. 


revealed a “healed”? Ghon focus with little 
change from the preceding one. 

The changes in the degree of contraction and 
the over-all density of the various lesions shown 
are consistent and indicate that there may be a 
rough age estimation by observing roentgen-ray 
densities on serial roentgenograms for a period 
of six to eight years after infection. 


The fourth group includes the large infil- 
trates that become resorbed leaving behind 
various “‘shrapnel-like’”’ calcifications. 


Case vi. J. B. (No. 26017) was a Negro boy 
born in 1921. There was no history of tubercu- 
losis in the family. He had a cough and some 
nightsweats at the age of five years; other- 
wise he was well until he started to school in 
1926 when a pneumonia developed which was 
complicated by a pleurisy with effusion. The 
clinical findings revealed dullness in the right 
base, more posteriorly than anteriorly. The 
frst roentgenogram, taken October 19, 1927 
(Fiz. 8, 7) revealed a cloudy shadow in the 
right base and hilum that gradually calcified 
an’ shrank after eight years to a cluster of 
densities that occupied only a small fraction of 


the area of first shadow (Fig. 8, 2, and Fig. 9, 
Zand 2), 


As an estimate, it may be stated that 
only a minority of primary lesions are of 
the types just shown. They perhaps form 
a major part of the 15 per cent of Ghon’s 
multiple foci. 

Practically the same type of lesion is 
found where a large focus clears leaving a 
large number of calcified foci that appear 
like a healing reinfection type of calcifica- 
tion. Generally a whole lobe is involved in the 
infiltrative process. This type is well shown 
by, Case vii, which is used to illustrate the 
type that ulcerates rather late in the 
process, but it also represents the group 
described above up to the time of exacer- 
bation. 

Occasionally infiltrates may clear around 
the border, leaving circumscribed, poorly 
calcified masses. They may be difficult to 
distinguish from the large calcified rein- 
fects of Simon” and Albert,! although the 
latter generally calcify more slowly. At 
times the circumscribed masses may be- 
come broken up into smaller foci as a 
result of the penetration of the central 
mass by capillaries, followed by a prolifera- 
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Fic. g. Case vi. 7, roentgenogram taken October 30, 1933, shows further calcification and clearing. 2, roent- 
genogram taken November 30, 1935, shows only scattered foci of calcification out from the hilum. 


tion of reticulum and fibrous tissue. It in caseous and calcified tubercles. Illustra- : 
seems likely that the basic reticulum tissue _ trations of this type of primary tuberculous 
in these masses persists for long intervals _ lesion follow. j 
after encapsulation, and it becomes re- Case vil. M. L. (Damen Avenue Dispensary | 
vived by the inroad of new capillaries. This No. 27774) was a girl, aged fifteen, of Jewish : 
“resuscitation” of tissue is rather common ancestry, first coming to the dispensary’s at- } 
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Fic. 10. Case vil. 7, roentgenogram taken May 19, 1928, showing a large foggy lesion in the left upper lo! e 
2, roentgenogram taken October 23, 1929, showing a clearing and shrinking. 
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tention when she was four years old. There was 
no history of contact, but she was referred to 
the dispensary by a large children’s Hospital 
because of a cough and a positive tuberculin 
reaction. The physical examination was always 
negative, temperature was always normal, and 
all other findings were negative. In 1929 there 
was a transient cough. In 1931 the first eleva- 
tion of temperature occurred, rising to 102° F., 
but was established as influenzal. She recovered 
completely in two weeks. There never was any 
sputum. A blood count on February 25, 1930 
was: red blood corpuscles 4,600,000, hemoglo- 
bin 80 per cent, monocytes 11 per cent. All 
other cells were practically normal. The high 
monocyte count was the only significant clue to 
her condition ever recorded outside of the 
tuberculin test and roentgen examination. 

The first roentgenogram, taken on May 19, 
1928, revealed a large mass in the left upper 
lobe that was perhaps a year old (Fig. 10, 7). 
The next roentgenogram showed a large, round, 
circumscribed mass much smaller than the first 
(Fig. 10, 2). There was a gradual disappearance 
of the shadow (Fig. 11, 7 and 2; Fig. 12, 7) 
until about eleven years, twelve to thirteen 
years after infection, when there was nothing 
let: but a few rather small irregular calcifica- 


Case vil. 7, roentgenogram taken February 
calcification. 2, taken June 19, 1931, with further shrinking. 


27, 1930, showing further clearing and “granules’’ of 


tions (Fig. 12, 2). The one in the parenchyma 
showed an irregular mass with a clearing center 
and thick ring around the outside that seemed 
to be breaking into many small fragments. 
There was the appearance of a dilated bronchus 
on the mesial border of the calcified process. 

It is interesting to note the similarity be- 
tween this lesion in a Jewish girl and the pre- 
ceding one in a colored boy. It is, therefore, not 
a type peculiar to any race. 


In the fifth group are included the cases 
in which an ulceration or an overflowing of 
the lesions leads to an exacerbation of the 
disease. The lesions frequently ulcerate in 
the most caseous central portion, some- 
times long after the process has partly 
calcified and appears to be healing, leaving 
masses of calcium in the cavity walls. A 
single focus may ulcerate after calcified 
lesions have formed and present the para- 
doxical roentgenological picture of a focus 
that has the appearance of healing, yet is 
in reality an open lesion communicating 
with a bronchus. 

In all our studies there were more than 
a dozen of such cases found where small 
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primary foci ulcerated to set up disease. 
This is a sufficient number to warrant cau- 
tion in the use of the term “healed Ghon 
focus” for any of them. If only one lesion 
out of a hundred should ulcerate in this 
manner much of the adult tuberculosis 
might be accounted for. When these lesions 
ulcerate, most of them open up early in the 
course of the disease and remain open from 
a few weeks to many years before causing 


Sweany FEBRUARY, 1941 
whole lung. Such lesions frequently present 
a ‘“‘shrapnel-like’” appearance on the roent- 
genogram and resemble the far more com- 
mon healing reinfection tubercles. Many 
of them heal completely, but occasionally 
dormant foci may become awakened years 
afterward and cause cavity formation. A 
typical example of this type was presented 
in an earlier report't where a “pneumonia” 
cleared, leaving many small calcified foci 


Fic. 12. Case vit. 7, taken about a year later, showing further shrinking and clearing of the lower part of 


the lesion and the hilum calcification. 2, roentgenogram taken on August 25, 1939, with clearing of all but 
one small focus, but several show definitely in the hilar region. 


disease, as shown in a recent report." It 
is conceivable, however, that some may 
not ulcerate until years afterwards. It is 
difficult to follow such lesions even on 
serial roentgenograms, for few of them 
betray any character that may be recorded 
on such films. During this time daughter 
colonies may calcify and simulate ““Ghon 
foci.”” Such lesions have been described by 
Puhl,!® Simon,” and Stefko." 

At other times the infiltration may be- 
come resolved into calcified foci numbering 
into the hundreds and involving an area 
ranging in extent from a part of a lobe to a 


and a central ulceration thought at first 
to be an abscess. Another will be described 
below. 


Case vit. F. H. (No. 41399) was a Negro 
girl, born in Chicago on June 19, 1926. Her 
mother died of tuberculosis in 1930. The time 
of infection was perhaps a year before, which 
was about six months before the first roentgeno- 
gram was taken in June, 1932. This showed an 
even dense shadow in the whole left lung (Fiz. 
13, 7). There was a gradual clearing of the 
infiltrate, but many small residual foci persisted 
and became calcified (Fig. 13, 2). Still later one 
seemed to ulcerate and spread into a larse 
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Case vill. 7, roentgenogram taken June 11, 1932, showing a whole left lung involvement; 2, taken 


June 2, 1933, showing much clearing but with many foci of calcification and fibrosis. 


cavity (Fig. 14, 7 and 2) which was finally 
closed by a thoracoplasty in 1938. 


There is another type of lesion observed 
on rare occasions in uncomplicated tuber- 
culosis, but which is the rule in silicosis. 
In this type the defensive reaction seems 


to be impaired. It is what I have called 
elsewhere the “overflowing” lesion and 
represents partly at least what others have 
called ‘‘progressive” or “flowing” lesions. 
Sometimes only one or two such lesions 
progress, while others heal. Here again an 
important factor may be the matter of 


Fic. 14. Case vil. 7, taken August 27, 1936, showing more clearing, but a large annular shadow 
has appeared; 2, an enlargement of the annular shadow region. 
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focal accumulations of bacilli. Some lesions 
spread rapidly, others slowly; some spread 
in the parenchyma, while others progress 
in the lymph nodes; and some even spread 
at different rates of speed in different parts 
of the same lung. 

There is little doubt that most lesions do 
not spread at all; that is, they heal. A 
relatively small number become progres- 
sive, but because so many of these come to 
the attention of physicians they seem to be 
relatively more numerous than they actual- 
ly are. A common type is the one in which 
several foci progress simultaneously, as in 
silicosis and in non-immune races of people. 
Occasionally only one tubercle of the 
primary complex progresses and becomes 
obliterated leaving the remainder as healed 
“Ghon foci” with no evidence left of the 
cause of spread of the disease. The reason 
for these progressive lesions is still one of 
the unsolved problems of tuberculosis. 

Such tubercles may appear to be recent 
fibrocaseous formations, yet they may have 
been enlarging over a period of years as 
may be seen when serial roentgenograms 
are taken. The capsule is apparently in- 
adequate to hold the parasites within the 
center of the focus. The reasons for the 
breakdown of the defense mechanism are 
various. They may be due to a partial 
exhaustion of the defense mechanism so 
that there is a continual escape of the 
parasites through the thin-walled capsule. 
They may be due to an increase in viru- 
lence of the particular colony of bacilli. 
Some of the effect may be due to a spread 
of toxins causing a stimulation of new 
fibrous tissue outside the capsule. As the 
spread extends into neighboring alveoli 
and bronchioles these structures become 
obliterated and enmeshed in fibrosis. A 
few parasites may follow down the bron- 
chioles or lymph tracts. Some may get into 
the blood capillaries and travel to other 
parts of the lung or body. Because of the 
small numbers most of them are destroyed. 
Not until the tubercle encroaches upon a 
larger bronchus or blood vessel is there real 
danger of a spread sufficient to cause 
clinical disease. 


Henry C. 
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This idea has been advanced in part by 
Loeschcke’ in his theory for the dissemina- 
tion from apical tuberculosis. There is no 
reason, however, why it should be confined 
to apical disease alone. Such progression 
has been described for several cases pre- 
viously reported." One case will be reported 
to illustrate overflowing lesions and the 
whole process lasted only about five years. 


Case 1x. M. S. (Ar116) was an American 
female, aged twenty-six at the time of death. 
There was nothing eventful in her history. The 
onset of her disease was with a cough in March, 
1935, three years before her death. In April and 
May, 1935, she took a strenuous automobile 
trip to Florida and was very much fatigued 
afterwards. In October, 1935, she was roent- 
genographed and was told she had an abscess. 
Her sputum was found positive for tubercle 
bacilli and she was admitted to the sanitarium. 
She was put to bed on modified rest regimen 
and after two months felt much better. In 
November pneumothorax was begun on the 
right side but was discontinued because of 
adhesions. She died in March, 1938. 

The postmortem roentgenogram (Fig. 15, 7) 
revealed calcified tubercles in the lung paren- 
chyma. There was none in the neck or abdomen. 
The essential postmortem findings were as 
follows: 

The left lung was sectioned from side to side 
into slices from 0.8 to 1.5 cm. in thickness. In 
the region of the lung, supplied by the four 
rami of the subapical bronchus, there were ten 
to twenty small calcifications measuring from 
2 to § mm. in diameter. Most of them were 
fairly well encapsulated and surrounded with 
pigment and had dry chalky centers. Three 
or four of these lesions have ‘‘overflowed”’ the 
capsule and invaded the surrounding tissue. 
The one most posteriorly situated measured 
about 2 cm. in its greatest diameter. It ex- 
tended into one of the main branches of the 
subapical bronchus. As this bronchus ap- 
proached the hilum it became definitely caseous 
and finally joined the main branch of the sub- 
apical bronchus. The caseous bronchitis ¢x- 
tended about 40 per cent of the distance from 
the pleura to the hilum. The bronchus below 
this caseous endobronchitis was ulcero-caseous 
About 1 cm. below the lower level of caseat)n 
was the junction of another smaller bronchus 
which connected with a large soft nodu ar 
infiltrate. This mass was fused on its upj<T 
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Case 1x. 7, a segment of a postmortem lung roentgenogram, showing infiltrates and masses under- 


going calcification. At the top is a pear-shaped lesion with patches of calcification in the central and 
upper parts, a; just below it is another lesion with central areas of calcification, 6. 2, a photograph of a 
section of the upper area. ?, showing the lower with a penetration into a bronchus and a resulting descend- 


ing endobronchitis. 


border with another infiltrate partially excavat- 
ed, which communicated with another des- 
cending branch of the bronchus. In a plane 
located more anteriorly and nearer the medi- 
astinum was another large infiltrate about 
2.5X3 cm. Like the others it consisted of 
“waves” of growth outward, composed of some 
calcification alternating with caseation and 
deposited pigment. The general growth of this 
mass was pear-shaped, with the small end 
downward, appearing to follow down one of 
the smaller branches of the subapical bronchus. 
Ourside of these large infiltrates the region 
supplied by the rami of the subapical bronchus 
Was emphysematous, dry and spongy, and con- 
tained the various calcified tubercles and 
smi'ller infiltrates as well as patches of coal 
Pignent. As the process extended forward to 
the interior bronchial rami, the lesions became 


caseous and large caseous-nodular masses were 
found in the anterior and upper part. Some of 
these caseous masses followed down the bronchi 
for distances of § to 7 cm. 

In the lingula these masses had ulcerated into 
several cavities, one of which, located in almost 
the extreme point of the lingula, contained a 
three-layered laminated clot about 3 cm. across 
consisting of fibrin, white platelets, and red 
blood cells. This was found communicating 
with a small branch of the pulmonary artery. 
There were a few infiltrates in the left base that 
had begun to ulcerate. A lateral view of the 
postmortem roentgenogram showed that the 
calcifications were more dense near the pleura 
along rami of the subapical bronchus. 

The microscopical appearance of the calcified 
tubercles was variable. Towards the posterior 
part of the subapical bronchial rami the tuber- 
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Fic. 16. Case 1x. Low power photomicrograph of 
the lesion shown in Figure 15, 3. Note the ring- 
like spread from the central lesion. Because the 
oldest type of tissue was in the center; there was 
more pigment in the central rings; the arrange- 
ment was in rings out from the center, with tissue 


of a younger appearance, it was evidently a “‘cen- 
trifugal” rather than a “centripetal” type of 
lesion. 


cles were small and contained much calcium 
salts. They were fairly well encapsulated. 
Further anteriorly the tubercles seemed to 
become larger and to show signs of “overflow.” 
Some of these are illustrated (Fig. 15, 2). One 
mass showed the progression forward until a 
main bronchus was penetrated, following which 
a descending endobronchitis resulted (Fig. 
15, 7 and Fig. 16). The bronchus was filled 
with a softer caseous material. This soft caseum 
not only formed a point of origin for an excava- 
tion but also a vehicle for spreading the infec- 
tion. 

On the right side an early roentgenogram 
showed a large, loose, cloudy infiltrate becom- 
ing ulcerated into a cavity. Ultimately this 
lesion spread to a large thick-walled cavity con- 
taining a few calcifications in the wall. In the 
right base there was “‘carnified” lung tissue 
with many fibroid cavities that seemed to have 
emanated from ulcerated infiltrates. The lymph 
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nodes were enlarged to 2-4 cm. and contained 
pigment but no tubercles 

This phenomenon shown in the case 
just reported seems to have genuine practi- 
cal significance in explaining many ex- 
acerbations of the primary lesion to sec- 
ondary disease. In the majority of primary 
infiltrations no such phenomenon exists 
and the tubercles heal, leaving only ““Ghon 
foci.”” In others, only one may overflow, 
produce daughter colonies with a later 
exacerbation. In still others, only a few 
may spread, while in others practically 
every tubercle may overflow and encroach 
simultaneously or in rapid succession upon 
bronchi and blood vessels, leading to a 
bronchogenic or a _ protracted miliary 
spread, as the case may be. 

Like some of the types shown in the 
preceding pages, no age criteria whatever 
can be established on such overflowing 
lesions. 

Finally, in the sixth group is placed the 
lesion resulting from a hematogenous spread 
through the lymphatics or blood stream fol- 
lowing a primary. It is impossible to 
distinguish between the hematogenous and 
lymphatic type on the roentgenogram. 
Usually there are more clinical symptoms 
in the blood-borne type because the dis- 
semination is systemic instead of localized 
in the lung. If there is a continuous seeding 
it may be classed as the “protracted 
miliary” form of Grethmann.® 

A case furnished through the courtesy 
of Dr. Paul D. Crimm, of Evansville, 
Indiana, is an example. 


Case x. J. H. was a Negro boy about six 
years old at the time of the first roentgenogram. 
In this (Fig. 17, 7) there were numerous soft 
foggy infiltrates over the whole lung field re- 
presenting a “protracted hematogenous seed- 
ing.” Two and a half years later (Fig. 17, 2) the 
lesions became discrete and most of them 
showed as “ring” calcifications. Figure 18 
shows Figure 17, 7 and 2, enlarged out from the 
left hilum. After four years, or about five years 
after the seeding, the lesions are more de’ 
(Fig. 18, 7). These lesions underwent the same 
morphological changes observed in the true 
primary lesions. 


200 
| 
A 
“J 
WY 
3 
= 
Ay 
- + 4 
3 
| 
i 


The Age Criteria of Primary Tubercles 


Fic. 17. Case x. 7, a roentgenogram taken on March 1, 1935, revealing “cottony”’ lesions throughout both 
lungs; 2, taken June 30, 1937, showing a shrinking into discrete calcified lesions. 


What has been said for the parenchymal 
lesions applies also in general to the lymph 
node lesions. There is the infiltration of the 
node with swelling, then caseation, and 
finally encapsulation and calcification. 
During this time there is considerable 


amount of shrinking of the capsule. There 
is the same type of retrogression that has 
been observed in nearly all old tuberculous 
lesions. The principal difference is in the 
character of the respective tissues. 

The capsule of the lymph node offers a 


Fic 18. Case x. 7 and 2, enlargements of the left hilum of 7 and 2 of Figure 17; 3, taken on August 8, 1939. 
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barrier that is comparable to the pleural 
layer around the lung parenchyma. It 
tends to limit the process within its con- 
fines. The infiltrative lesions, therefore, 
tend to be more widespread in the lungs 
and not so sharply outlined until they 
reach the pleura. This statement does not 
mean that the lymph node capsule pre- 
vents all inflammatory reaction outside of 
the capsule. There is a constant diffusion 
of toxins through the capsule into the 
surrounding tissues. This phenomenon is 
not sufficiently well appreciated by those 
in tuberculosis work, because it is responsi- 
ble for many pathological changes in the 
perivascular tissues around the bronchi, 
and as a result many clinical effects are 
produced. 

The lymph node lesions are prone to be 
involved more extensively in children than 
in adults, as has been shown in a recent 
report.'’ The same may be said of all ages 
of certain aboriginal races. As to the char- 
acter of the lesions there is little difference. 
There may be single foci or several foci. 
The caseation may also involve the whole 
node, which may undergo hyperplasia. The 
most important feature for this study is 
that the majority are not visible on the 
antemortem roentgenogram. There may 
be varying degrees of thickening of the 
hilum. Although lymph node lesions have 
been found to become resorbed, especially 
those having a simple inflammation or 
early calcification, those having definite 
calcification seem to resist resorption more 
than lesions in the lung parenchyma. As in 
parenchymal lesions the majority of lymph 
node lesions become healed. Certain ones, 
however, remain open or overflow and may 
cause a spread of disease by either blood, 
lymph or bronchial routes. 

The lymph node lesions are more diffi- 
cult to classify, but tentatively they may 
be arranged into the following groups: 

A. Those that appear to clear entirely. 

B. Those that clear leaving small cal- 

cified foci, observed on the roent- 
genogrem. 
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C. Those that progress forming new 
calcified foci until healing or ex- 
acerbation of disease occurs. 

D. Those that ulcerate into bronchi. 

E.. Those that cause obstruction of the 
bronchi. 

A few atypical lymph node reactions will 
be cited, because they account for so many 
phenomena around the hilum. There are 
no illustrations of the first group available. 
The first case representing the second group 
revealed a cluster of large lymph nodes, 
part of which became resorbed and part 
developed foci of calcification. 


Case x1. C. A. (Kenwood Dispensary No. 
14512A) was first examined on June 13, 1928, 
and given a diagnosis of “tracheobronchial 
gland tuberculosis.”” Two weeks later she came 
to the dispensary and at that time a physical 
examination showed no evidence of tuberculo- 
sis, but the ““dermatubin”’ test was positive. It 
was positive also on two repeated tests. Her 
symptoms were cough, night sweats and fever. 
She entered the sanitarium on August 2, 1928, 
and left on February 9, 1939. Two years later 
she showed a gain of 20 pounds in weight. 

The first roentgenogram on July 13, 1928, 
revealed a chain of hypertrophic tracheobron- 
chial lymph nodes on both sides with patches 
of calcification. Three years later the roentgeno- 
gram showed that the hypertrophic nodes had 
largely disappeared, but that the calcified foci 
had become more prominent. 


The third group is the progressive lymph 
node type. Sometimes the process may con- 
tinue to spread and may assume almost a 
malignant character within the lymph 
nodes. The ultimate outcome depends upon 
the ability of the host to check the infec- 
tion. This type also shows that it is im- 
possible to distinguish such lesions from 
the true primary lesions, because calcifica- 
tion alone has no age characteristics. 


Case xu. T. F. (Kenwood Dispensary No. 
19390), a Negro boy, was in contact with his 
father who died of tuberculosis. In 1926, at the 
age of eight, he entered the sanitarium as in 
observation case. There never was any clinical 
manifestation of tuberculosis, his temperat: re 
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Fic. 19. Case x11. 7, roentgenogram taken November 6, 1933, revealing a cluster of lesions in the right 
hilum and along the trachea. 2, an enlargement of the hilar lesions. 7, roentgenogram taken October 14, 
36, showing a wide dissemination throughout of a bronchogenic character. 4, the hilum enlarged (taken 
\iay 26, 1936). Note the clearing of the middle lesion at X, and the scarcity of parenchymal lesions, be- 
C..ulse it was taken five months before the one in }. 
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Fic. 20. Case x1ll. 7, a sagittal section of the lung showing that the central lesion has become excavated 
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into a bronchus, producing a typical “‘acino-nodose” type of tuberculosis. The hilar lesion is also excavat- 
ing. 2, the postmortem roentgenogram of the same showing the parenchymal calcified lesions as well as the 


large lymph node lesions. 


was always normal, and six ““dermatubin”’ tests 
were negative. On March 4, 1930, the Mantoux 
test was reported negative, but his sputum was 
positive for tubercle bacilli on several examina- 
tions. 

It is interesting to note that the patient ap- 
peared to be clinically negative while the 
lymph node lesion was spreading. 


The fourth group includes cases wherein 
the lymph nodes became excavated. The exca- 
vation most commonly occurs into the 
bronchi, but it may occur into the medi- 
astinum, esophagus or trachea. 


Case xi. A. B. (Ag77) was a Negro female, 
born in Chicago on February 6, 1922. Her 
father was found to have tuberculosis in 1930, 
and the patient was admitted to the sanitarium 
In 1934. 

The first roentgenogram was taken in 1933 
(Fig. 19, 7) and revealed parenchymal primary 
lesions in the right lung fields with a large in- 
filtrate in the right hilar nodes and paratracheal 
nodes. In Figure 19, 2, the hilum is enlarged. 
In 1936 she suddenly began to have fever, 
headache, nightsweats; and another roentgeno- 
gram (Fig. 19, 3, enlarged in 4) revealed that 
one of the hilar nodes had disappeared. A sub- 
sequent roentgenogram revealed a wide nodular 
dissemination throughout the lungs. The post- 
mortem roentgenogram (Fig. 20, 2) as well as 


the gross specimen (Fig. 20, 7) showed that the 
bronchial lymph nodes had excavated into the 
bronchus and that the hilar nodes were doing 
likewise. These ulcerations apparently resulted 
in a widespread bronchogenic dissemination. 


The fifth and last group contains the cases 
having an interference with the normal physi- 
ology around the’ hilum. These changes ap- 
pear to be dué’to the swelling of lymph 
node tissue and also to the perifocal toxic 
effect of the tuberele bacilli. There may be 
a stagnation of blodd and lymph in the 
tissues, resulting in effusions in the tissues 
or the pleural cavity; a catarrhal bronchitis 
resulting in an increase in the flow of 
mucus and frequently an inspissation of 
this mucus, which together with the ex- 
ternal pressure of the lymph nodes leads 
to an atelectasis. Late effects are due to 
contraction of fibrous tissue leading to con- 
striction. This phenomenon is well shown 
by the following case. 

Case xiv. B. G. (A1126) was an American 
girl, aged nineteen at the time of death. There 
is nothing unusual in the history. The fact |s 
that there is no record of any illness except 4 
pneumonia in infancy. She began to cough 'n 
November, 1936, and went to a doctor wi0 
treated her for ‘“‘bronchitis.”” Another doctor 
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Fic. 21. Case xiv. 7, roentgenogram taken October 19, 1939, showing a “lobitis” of the left upper lung 
lobe and a diffuse disease throughout the rest of the lungs. 2, a postmortem roentgenogram of the hilum 
showing the contracted left upper lung lobe. Note the calcified lesion in the apex and several around the 
hilum. 


told her that an ‘‘x-ray would settle the matter 
but was unnecessary.” Another could find noth- 
ing and dismissed her with the comment that 
she was “‘too well.” In September, 1937, still 
another doctor performed a tonsillectomy; but 
the cough for which it was performed did not 
improve, in fact it became productive. He then 
took a roentgenogram and made a diagnosis of 
pulmonary tuberculosis. 

\ roentgenogram, taken on admission (Octo- 
ber 19, 1937) (Fig. 21, 7 and 2) showed a dense 
shadow along the spine about 2 cm. broad from 
the apex to the hilum. This shadow is no doubt 
what Bernard? described as “‘lobite” or “‘lobi- 
tus.” There were infiltrative areas in the upper 


i parts of both lungs, characteristic of tuberculo- 
: sis. A roentgenogram, taken a few months be- 
: tore death, revealed a pneumothorax with a 


partial collapse on the right. 
\t the autopsy there was found an atelectatic 
letr upper lung lobe and recent solid masses 


, throughout the left lower and the right upper 
, lobe. There were scattered acinous nodose 
; les.\ons in the lower parts of the right. On sagit- 
: ta’ section (Fig. 22) there were found a dry  fyg. 22. Case xiv. A sagittal section of the left 
: sp ngy left upper lobe and tuberculous masses, upper lung lobe. Note the atelectasis, the apical 
" ca\ ities and nodules elsewhere. Forming a ring calcification, and the ring of calcified nodes around 


ind the main upper lobe bronchus were the hilum. 
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three calcified tubercles of 7 to 9 mm. dimen- 
sions. The lumen was definitely narrowed. 

There was a mild degree of bronchiectasis in 
the principal bronchi of this lobe. There were 
several calcified foci scattered throughout the 
lobe with the largest one in the apex. There was 
a dry spongy atelectasis throughout the paren- 
chyma with no caseation and consolidation and 
only a slight amount of fibrosis. 

The microscopic sections revealed that all the 
calcifications had small central calcified cores 
and early specific capsules of moderate thick- 
ness. The middle capsule was rather thim. In 
an adult, the oldest tubercles in this case cor- 
responded to a four or five year process. 

The parenchyma of the collapsed lobe con- 
sisted of a rather uniform atelectasis with an 
occasional nodular tubercle, some of which had 
calcified centers. 

The bronchi at the level of the lymph nodes 
contained much fibrosis extending in from the 
nodular tubercles towards the lumen. The 
mucosa was ulcerated in many places. 


DISCUSSION 


While this work has resulted in interest- 
ing observations and may go far towards 
interpreting unusual shadows confronting 
roentgenologists, it would be a misrepre- 
sentation to leave the impression that 
anything absolute regarding the age of 
primary lesions can be told by studying 
roentgenograms. Even the incidence of 
such lesions is rather uncertain. Accurate 
figures are not available for the incidence 
of lesions visible on antemortem roentgeno- 
grams, but an estimate may be made after 
considering the factors heretofore men- 
tioned. Practically all significant lesions 
show on the roentgenographic study when 
they are in the infiltrative stage, but there 
are relatively few roentgenograms taken 
of primary lesions in these stages because the 
majority of such infiltrates are symptom- 
less and are only visible for six months to 
a year, after which they shrink into “Ghon 
toci’” and frequently pass out of view, or 
gradually disintegrate and disappear. If 
we may judge by previous studies'’ only 
about two-thirds of the primary lesions of 
tuberculous patients are present at death, 
and perhaps fewer of the lesions of pa- 
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tients dying of other diseases than tuber- 
culosis. Inasmuch as only about half the 
lung fields are visible on the anteroposterior 
roentgenogram, it seems safe to say that 
much less than one-third of significant 
primary tuberculous lesions are visible on 
routine roentgenograms taken in the antero- 
posterior position. 

Irrespective of these obstacles, however, 
there still seems to be a sufficient per- 
centage of cases to justify an attempt to 
systematize the ones available for study. 
As time goes on, improvement in roent- 
genographic technique, especially by means 
of varying the quantity of roentgen rays, 
using the tomograph; using a greater num- 
ber of angles in making exposures, as shown 
by Peirce and Stocking;’ taking more 
serial roentgenograms, and serial tuberculin 
studies, may greatly enlarge the scope of 
these observations. There are also valuable 
collateral data not related to age changes 
which may be of use in the differential 
diagnosis of lung conditions. 

Some important deductions, therefore, 
may be drawn from the work especially 
for the benefit of those interested in the 
roentgenological aspects of the chest. 

Primary tuberculous infection is almost 
always characterized by a subacute bron- 
chopneumonia in the lung parenchyma 
with varying degrees of perifocal inflamma- 
tion. These changes are usually recorded 
on roentgenograms as cloudy or foggy 
infiltrates. Formerly some of the large 
infiltrative lesions were described as epi- 
tuberculosis by Eliasberg and Neuland.‘ 
Since then, these infiltrates have become 
known as areas of atelectasis caused by an 
occlusion of one of the bronchial rami. 
They represent early stages of practically 
every primary infection in the lungs, and 
not some special type. The extent and 
outcome of such cloudy densities usuall) 
depends upon the amount of infectious 
material that was originally disseminated 
in them, as well as upon the natural re- 
sistance of the host. The usual evolution 
of such a lesion is into a discrete “Ghon 
focus” that changes with age and gradual 
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tends to become disintegrated and re- 
sorbed. Some clear up entirely, others form 
focal masses that shrink slowly and grad- 
ually become disintegrated, and still others 
go on to caseation and even ulceration. 
Some may belong to a slowly progressive 


type that spreads by an “overflowing” of 


walls of the lesion. A few are fulminating 
in character and progress so rapidly to 
advanced disease that they may have an 
appearance of advanced phthisis 
early in the process. 

Certain other lesions simulate infiltrates 
but are really effusions that may come and 
go. Such formations may be due to a dis- 
turbance of the lymphatics around the 
hilum. The lymph nodes may become en- 
larged, close the bronchi by pressure; 
mucous plugs may form and result in 
atelectasis followed by a back-up of lymph 
that causes a wet lung with sometimes an 
effusion. Much of the lymph node involve- 
ment around the hilum is obscured by the 
great vessels and only shows as a general 
widening or a bulge on either or both sides. 
The majority of these lesions are gradually 
resorbed. 


very 


The lesions sometimes appearing after 
allergy has begun to appear are closely 
related to the primary lesions and have 
been appropriately described as primary 
sequelar by Bernard.” 

It must be pointed out also that many 
lesions of reinfection resemble those just 
described, and in reality can only be dif- 
ferentiated from “primary sequelar’’ le- 
sions by serial roentgenograms, if at all. 

The subject has by no means been ex- 
hausted nor have all the possible types been 
presented. Blends among the many types 
shown no doubt exist. Many types may 
exist that have not been shown at all. This 
last statement is certainly true with regard 
to the small early lesions of young adults 
Wherein the lesions are small or do not 
always remain long enough in the visible 
field to cause a roentgenographic shadow. 
The first lesions visible may be daughter 
intltrations and are, therefore, reinfec- 
tions. 
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It is hoped, however, that these observa- 
tions will prove of value to roentgenologists 
where the serial roentgen studies have 
shown the shrinking of shadows; where the 
shadows have become broken up or greatly 
altered; where they disappear entirely; and 
where lymph node shadows may increase 
or may shrink and disappear. It is further- 
more hoped that the fate of all tuberculous 
lesions may be better understood, especial- 
ly the many which enter into a differential 
diagnosis of diseases simulating some stage 
of primary tuberculous infiltration or 
calcification. 

SUMMARY 


The results of this study may be sum- 
marized as follows: 

1. Infiltrative lesions in the lung paren- 
chyma of young people that produce few 
or no symptoms and are slow to clear are, 
in the majority of cases, rather recent 
tuberculous infections. 

2. In most instances enlarged lymph 
nodes may be seen in “anatomical rela- 
tion” to the infiltrates. 

3. The majority of early tuberculous 
infiltrates clear and form small circum- 
scribed lesions either in the lung parenchy- 
ma or lymph nodes, or both, that shrink 
rapidly during the first year and begin to 
calcify first at the periphery with a gradual 
increase in density towards the center. 
This process continues for six to seven years 
beginning about one year after infection. 

4. While most of the significant recent 
primary infiltrates show on the ante- 
mortem roentgenograms, only about two- 
thirds of old primary lesions show on the 
postmortem roentgenogram, and consid- 
erably less than one-third show in the lung 
parenchyma on anteroposterior films. 

5. Large, round or reniform circum- 
scribed lesions, with varying amounts of 
calcification, are occasionally seen and 
usually represent a stage of resolution of 
one type of tuberculous infiltrate, and may 
entirely disappear in six months to several 
years after the infection. 

6. Approximately one-third of primary 
lesions in the parenchyma clear entirely so 
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far as roentgenological appearances are 
concerned, but most of the time they leave 
a lymph node complex which is frequently 
visible on an oblique view. 

7. Certain large caseous primary lesions 
ulcerate promptly leaving cavities that 
may involve a whole lobe or even a whole 
lung. 

8. Large diffuse infiltrative lesions may 
resolve, leaving multiple calcified foci of a 
shrapnel-like appearance. 

g. Although the majority of such cal- 
cified lesions are healing reinfection tuber- 
cles, at times they may be the result of a 
resolving primary pneumonic infiltrate. 
There is no way of distinguishing the two 
without a combined study of serial roent- 
genograms, a complete history, and per- 
haps a tuberculin test. 

10. The primary infection of lymph 
nodes may spread slowly over a period of 
years from one node to another, and grad- 
ually calcify. There is no way of distin- 
guishing the late metastases from the 
earlier ones when they become calcified. 

11. Infiltrative lymph node lesions may 
clear as do lesions in the lung parenchyma. 

12. They may encroach upon bronchi 
and cause a “hilar catarrh,” pressure 
atelectasis, and effusion. 

13. Some infiltrative lesions of the paren- 
chyma and lymph nodes may disappear as 
a result of excavation and cause a bron- 
chopneumonic tuberculosis, This accident 
occurs not infrequently in the large lymph 
node type of tuberculosis in Negro chil- 
dren. 
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INSUFFICIENCY FRACTURE OF THE TIBIA RE- 
SEMBLING OSTEOGENIC SARCOMA* 
By GEORGE E. PFAHLER, M.D., Sc.D. 


Professor of Radiology, Graduate School of Medicine, University of Pennsylvania 


PHILADELPHIA, PENNSYLVANIA 


N 1938, Hansson‘ published a short paper 

entitled “On Insufficiency Fractures of 
Femur and Tibia.” He then described one 
case of this condition affecting the tibia and 
two cases affecting the femur. The tibia 
case and a femur case were both sent to the 
Radiumhemmett under the suspicion of 
osteogenic sarcoma. The tibia case is al- 
most a duplicate of the one I am about to 
report and therefore I shall take the liberty 
of quoting his case later. 

Insufficiency fracture is an incomplete 
fracture of the cortex of the bone, resulting 
from excessive strain to which the bone has 
not yet become accustomed, such as occurs 
in military service in new recruits, or in the 
strenuous physical exercises of gymnastic 
work, or athletics. It affects one side of the 
bone. It seems to be a condition that de- 
velops in a bone to which some unusual 
strain has occurred, either as a single ex- 
perience or from multiple strains. In the 
majority of cases that have been reported, 
no fracture line could be detected roent- 
genographically in the early stage. It 
seems to develop later, after a month or 
more. The first symptom is pain on exertion 
localized at the site of the lesion. This is 
followed by swelling of the periosteum of 
the bone or rather the appearance of callous 
formation. The early swelling felt over the 
painful region is thought to be due to an 
edematous condition. 

These relatively uncommon cases of in- 
sufficiency fracture occurring in the large 
long bones are similar to those which occur 
commonly in the second, third and fourth 
metatarsal bones, and which have been es- 
pecially described under the term “march 
Iracture.”” In 1938, Meyerding and Pol- 


Pied ‘orcé, pied de marche, l’enflure du pied, pied surchargé. 


lock® have given a good description of 
“march fracture’’t and have reviewed the 
literature. I will therefore not repeat the 
historical phase of ‘march fracture” of the 
metatarsals. 

The early cases described in the German 
literature were those lesions affecting the 
metatarsal bones. In the German litera- 
ture, it is commonly referred to as ‘‘Deut- 
schlander’schen Mittelfusserkrankung.”’ It 
is called “‘march fracture,” because it com- 
monly occurs in the feet of young soldiers 
following long marches (Koch).° A similar 
condition has been referred to as ‘“‘Looser’s 
disease,” occurring in osteomalacia, or un- 
der the term “‘fatigue fracture,”’ or “‘slowly 
developing fracture.” The subject has been 
discussed concisely but thoroughly from 
a roentgenological standpoint by Schinz, 
Baensch and Friedl” in the fourth edition 
of their excellent work on roentgen di- 
agnosis. 

Miiller® refers to cases of this callous for- 
mation in the metatarsal bones occurring 
without any history of trauma and without 
any demonstrable fracture. He!® then did 
some experimental work and found that in 
the ulna of a dog after forceful bending of 
the bone this would ultimately lead to the 
formation of this type of callus. Other 
authors, however, have been able to dem- 
onstrate, after similar experimental work, 
a definite line of fracture. 

Ollonqvist" refers to this disease under 
the title ‘“‘osteopathia itineraria tibiae.” 
He says: 


In soldiers, two typical locations of this dis- 
ease of bone are often met with, both due to the 
particular and relatively severe strain to which 
the lower extremities of the young recruits are 


* Kead at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, III., Sept. 19-22, 1939. 
nonyms are: Deutschlander’s Krankheit, Marschgeschwulst, Fussgeschwulst, Marschfraktur, fracture de recrue, pied debile, 
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exposed during military exercises, and especially 
in marching. One of them attacks one or another 
of the middle metatarsals, the other the tibiae. 
The first has long been known under the names 
of marching-fracture, swell-foot, metatarsal in- 
sufficiency, etc. The second, on the other hand, 
has hitherto been almost completely over- 


looked. Its 
follows. 
Under exercise or march, the recruit begins 
to feel a pain on the anterior medial side of the 
tibia. After a short time there comes in the same 
place a very painful swelling, due to edema in 
the periosteum. With continued exercise and 
strain the condition gradually gets worse, so 
that at last the patient can hardly stand on the 
leg for pain at the site of the trouble. In the 
radiograph there is seen, already after a couple 
of weeks, the beginning of a thin, transparent 
periosteal neoformation of bone (callus), cor- 
responding to the diseased place on the medial, 
and often the posterior, side of the tibia. At 
first, no change is observed in the cortex of the 
tibia, but later there will often under the callus 
formation be found more or less distinct, nar- 
row resorption fissures, which plainly show that 
the disease is due to lesion of the bone structure 
itself. This lesion arises through the continued 
excessive pressure of weight put on the tibia, 
whose cortex becomes mechanically lesioned at 
the point most exposed. The result is first 
tenderness and edema, subsequently callus 
formation. As soon as the leg is no longer sub- 
jected to strain (the patient must keep in bed) 
healing sets in; the pain disappears, and the 
callous mass gradually becomes transformed into 
normal bone, which at last forms only a spool- 
shaped thickening on the surface of the tibia. 


manifestation and course is as 


Ollonqvist has observed the disease in 
the Finnish Army since 1925. It has oc- 
curred there with an average yearly fre- 
quency of 60 tibial and go metatarsal cases. 

Aleman! states that in the Swedish 
Army, there are reported yearly about 100 
cases of so-called periostitis tibiae ab exer- 
citio. Aleman, however, has observed a frac- 
ture line. 

Meyerding and Pollock say, “A lesion, 
which is likely to be confused with malig- 
nancy, but which can be recognized and 
which does respond to treatment, should be 
of interest to every practicing physician.” 
They also say, “This spindle-shaped peri- 
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osteal formation in the shaft of the bone, 
with unrecognized fracture, had led to the 
erroneous diagnosis of sarcoma,” and refer 
to a case of Meyerding’s in which the at- 
tending physician had made a diagnosis of 
sarcoma and had advised amputation. 
They also refer to a case reported by Doda 
in which amputation was carried out and 
it was not until the specimen was examined 
by the pathologist that the true nature of 
the tumor became apparent. 

The case which I am about to report 
showed, in two films which were brought to 
me, what I interpreted as an irregular, 
poorly defined fracture line extending 
through the cortex of one side of the tibia. 
This of course was recognized with difh- 
culty, or it would have been noted before | 
saw the patient. Without having knowledge 
of the previous cases of insufficiency frac- 
ture of the tibia reported in literature and 
referred to above, I did recognize this case 
as an incomplete fracture involving the 
cortex of one side of the bone. This report 
was made to the attending physician on 
August I, 1938. 


REPORT OF CASE 


The patient, a male, aged eighteen, was re- 
ferred to me by Dr. R. M. Buie, Greensborough, 
N.C., and Dr. R. A. Herring, High Point, N. C. 
While attending school in March, 1938, this 
boy began playing basket ball. In April, 1938, 
he was running in the track team. No direct 
injury was known. On May 14, 1938, while 
playing in a contest in another city, the patient 
felt a pain in the upper left leg. He returned 
home, obtained relief from heat applications, 
and stopped running. School closed on May 23. 
No roentgen examination was made until July 
26, 1938. Early in June, 1938, and before the 
roentgen examination was made, the boy went 
toa Y. M. C. A. as camp counsellor. He had no 
symptoms except when he would run. When 
walking he had no pain. There was no swelling, 
no edema, but he had tenderness on the inner 
surface of the middle of the tibia. While at 
camp, if he entered into violent exercise his !eg 
gave him pain. He came home after two weeks, 
and then had a roentgen examination mace. 
The original examination was made by |r. 
Joseph Shohan in Greensborough, on July 2; 
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1938. He found a thickening of the cortex which 
suggested strongly the probability of osteo- 
genic sarcoma. I made additional films which 
showed localized thickening of the cortex, es- 
pecially a piling up of the periosteum, and this 
periosteal thickening was located 16 cm. below 
the upper extremity of the tibia. The general 
thickening took a spindle form but the perios- 
teum was not elevated, or, in other words, was 
not separated from the cortex, and there was 
no coxcomb appearance at any particular point. 
The thickening of the cortex and periosteum 
extended over an area approximately 6 cm. in 
length. I found a suggestion of fracture line 
extending through the cortex of the bone, and 


Fic. 1. Roentgenogram taken on August 1, 1938, 
shows the callous formation on the anterior cortex 
covering an area of about 6 cm. with a spindle- 
shaped involvement. There is a very faint line 
Suggesting a fracture shown in the film but does 
net reproduce well in the print. The lateral view 
(hig. 2) shows that this effect is confined almost 

tirely to the anterior cortex. 
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this was shown in four different films. I re- 
garded this as an incomplete fracture and the 
thickening of the periosteum as evidence of re- 
pair. I stated that I had never seen a fracture 
of this kind nor a condition of this kind. The 
exact diagnosis was very important, for if this 


Fic. 2. August 1, 1938. There is a suggestive fracture 
in the cortex at the central part of the swelling. 
There was tenderness and a slight swelling in the 
soft tissue but no more and no less than one would 
find in an early osteogenic sarcoma. The posterior 
cortex appears to be normal or approximately 
normal. 


were to be considered osteogenic sarcoma, I be- 
lieved, as a conservative treatment, amputation 
should be undertaken above the knee. I found 
no evidence of any metastatic sarcoma in the 
chest. He had no abnormal shadows about the 
hilum of either lung (Figs. 1 and 2). 


On account of the importance of this diag- 
nosis and the seriousness if I were wrong, I 


asked for the opinion of Dr. E. P. Pendergrass 


| AUG 1 1938 


of Philadelphia, and Dr. R. E. Herendeen of 
New York. Both agreed with my diagnosis, 
and we advised against any amputation or any 
operative procedure. The boy was directed to 
give up his athletic activities. There was pro- 
gressive improvement in his sy mptoms, roent- 
gen examination was made from time to time 
which showed a progressive healing, and when 


Fic. 3. Roentgenogram taken on March 11, 1939, 
shows complete healing and almost complete dis- 
appearance of the callous formation approximately 
eight months later, and at this time the patient 
is clinically well. 


reexamined on March 11, 1939, nearly all evi- 
dence of the disease had disappeared. There 
remained only slight thickening of the cortex 
and the patient was entirely free from symp- 
toms (Fig. 3). 

Because of the great similarity of the case 
previously reported by Hansson‘ to my 
case reported above, I am taking the liberty 
of quoting his report: 
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Case 1. An iron-worker, 20 years old. 

Previously, always well. On May 14, 1938, the 
patient began his military service. After serving for 
a month, he noticed an increasing aching and un- 
pleasant feeling in the right lower leg during move- 
ments, most on concussions, e.g., when he jumped. 
Never any spontaneous achings during the night. 
Tumour being suspected, the patient was sent to the 
Radium Home for treatment. On examination, there 
was found on palpation, on the median edge of the 
right tibia, about the middle of the bone, a certain 
tenderness. No swelling nor tumour of any soft part. 
Roentgen investigation, September 7, 1938, showed 
medially, posteriorly, on the right tibia, somewhat 
above the middle of the bone, periosteal deposit and 
there was observed, indistinctly a fracture running 
through the superficial part of corticalis. Roent- 

genologically, the alteration was interpreted as being 
an insufficiency fracture. Temperature and S. R. 
were both normal. W. R. in the blood, neg. 


At least 3 cases of insufficiency fractures 
of the large long bones (one of mine and 2 
of Hansson’s) were primarily diagnosed as 
osteogenic sarcoma. There is therefore a 
real danger of this disease being mistaken 
for sarcoma. This is sufficient reason for 
making this brief report so that we as 
roentgenologists in the English-speaking 
countries where we have not had forced 
military training may be able to recognize 
this disease which may occur in other oc- 
cupations as well as military training, and 
which fortunately recovers with ordinary 
rest and without any special treatment. 
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DISCUSSION 


Dr. Eart E. Barru, Chicago. As he has done 
so frequently in the past, Dr. Pfahler has made 
another important and significant contribution 
in reporting this unusual case. He is to be con- 
gratulated for recognizing the nature of this 
lesion and saving this young man the loss of a 
limb. It is easy to see how a fracture of this type 
might be confused with a malignant growth. 
The fracture lines, if discernible, are invariably 
so fine that they are difficult to detect even with 
the use of a magnifying glass. The fracture is 
usually incomplete, affecting one side of the 
bone. There is in most instances an abundance 
of callus producing a spindle-shaped deform- 
ity not unlike that seen in certain primary bone 
tumors. Although fractures of this type are 
rare in civilian practice, it must be considered 
in the differential diagnosis of any expanding 
lesion of the long bones. 

A search of the literature will not be very 
fruitful. Only a few articles dealing with this 
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specific type of fracture can be found. These 
writers feel that there is no significant differ- 
ence between this rare, incomplete fracture 
involving long bones and the more common so- 
called march or fatigue fracture which involves 
the metatarsal bones. Most of the literature on 
the subject comes from the pens of European 
writers and for the most part the fractures have 
occurred during military service. 

To my knowledge we have not seen an in- 
sufficiency fracture of a long bone in our clinic. 
We have seen fractures of the metatarsal bone 
which we have interpreted as march fracture. 
Fractures which have occurred without di- 
rect trauma have been seen in patients having 
osteomalacic diseases, such as rickets, osteo- 
genesis imperfecta and Paget’s disease. Com- 
plete spiral or torsion fractures due to some 
sudden strenuous muscular effort have been 
seen. In the type of fracture reported this morn- 
ing, however, the patient is usually in good 
health and considered normal in every respect. 
The pain associated with the fracture had no 
connection with a definite trauma. 

The etiology of this lesion has not been set- 
tled. A number of hypotheses have been ad- 
vanced to explain this condition. Continued 
overexertion, such as that associated with mil- 
itary service or athletics in individuals not 
accustomed to rigorous exercise, seems to be a 
factor. Schinz suggests that the cause may be a 
disorganization of the bony lattice work or 
softening from recrystallization as a result of 
fatigue. He feels that roentgen spectroscopic 
research is a possible approach to the problem. 

I wish to thank the officers of the Society for 
the privilege of opening the discussion. We are 
indeed grateful to Dr. Pfahler for calling to our 
attention this fracture which might easily be 
mistaken for a malignant condition. 
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THE DIFFERENTIAL DIAGNOSIS OF RENAL NEO- 
PLASMS AND HYDRONEPHROSIS OR PYO- 
NEPHROSIS FROM A PYELOGRAPHIC 
STAN DPOINT* 


By BENJAMIN S. ABESHOUSE, M.D. 


BALTIMORE, MARYLAND 


YELOGRAPHY is one of the most 

important and useful procedures in the 
diagnosis of renal neoplasms. It is par- 
ticularly valuable in the early stage prior 
to the development of a palpable mass in 
the loin. Braasch found positive pyelo- 
graphic evidence of renal neoplasm in 77 
per cent of the operative cases. The usual 
positive findings consist of (1) alterations 
in the outline of the kidney pelvis and 
calyces resulting from retraction, elonga- 
tion, compression, distortion or oblitera- 
tion; (2) filling defects in the pelvis and 
calyces; (3) deformities at the ureteropelvic 
junctions; and (4) abnormal position of the 
pelvis and ureter. These changes are due 
to the effects of varying combinations of 
pressure, traction, ulceration and necrosis 
and are dependent upon the duration, 
position, size and nature of the renal neo- 
plasm. 

As a rule, the pyelographic changes 
produced by a renal neoplasm are so typical 
that a correct diagnosis can be made with 
relative ease in the majority of cases. The 
pyelographic diagnosis is obviously ren- 
dered more difficult when the renal neoplasm 
is superimposed upon a pre-existing renal 
lesion capable of producing definite pyelo- 
graphic changes or is accompanied by con- 
comitant changes suggestive of another 
lesion. 

INCIDENCE 


The presence of a true dilatation of the 
renal pelvis simulating hydronephrosis 
may interfere considerably in establishing 
a correct pyelographic diagnosis of renal 
tumor. It is my opinion, based on clinical, 
pathological and roentgenological examina- 
tion of more than 100 cases of renal neo- 


plasm, that true dilatation of the renal 
pelvis is a relatively uncommon though 
not infrequent finding in renal neoplasm. 
On the contrary, Campbell has stated that 
hydronephrosis caused by an _ irregular 
growing neoplasm of the kidney or renal 
pelvis and blocking the pelvic outlet is a 
relatively common observation. 

In a study of the pyelographic findings 
in 94 cases of renal tumor, Mintz found 
hydronephrosis associated with 10 cortical 
tumors and 2 papillary tumors of the pelvis. 
In the group of cortical tumors, the pelvic 
dilatation was of a mild degree in 7, moder- 
ate in 2 and extensive in one. In the papil- 
lary group, the hydronephrosis was of huge 
size filling the entire left side of the body 
due to complete blocking of the ureter in 
one case and of moderate size in the other 
case associated with partial blockage of 
the ureter. I recently reviewed the pyelo- 
grams in $50 consecutive cases of cortical 
renal neoplasms and found hydronephrosis 
of severe degree in 2 cases (herein reported) 
and of moderate degree in 6 cases. Braasch 
and Griffin studied the urographic findings 
in 135 operative cases of renal carcinoma 
and noted that an inaccurate interpreta- 
tion of the urograms was made in 17. In 
one case the symptoms and apparent oblit- 
eration of the pelvic lumen suggested renal 
neoplasm but at operation a closed hydro- 
nephrosis was found. 

Birdsall studied 163 cases of hydro- 
nephrosis and found the hydronephrosis 
complicated by a kidney tumor in 2 cases. 
Patch recently reported an unusual case of a 
transtitional cell malignant papilloma with 
local metastases which had its origin in 
a loculus of an old hydronephrosis caused 


* From the Urological Service of Sinai Hospital, Baltimore, Maryland. 
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by periureteritis. [ am in accord with 
Patch who stated that when hydronephro- 
sis and tumor occur together, the hydro- 
nephrosis is usually the dominant feature. 

The occurrence of true pelvic dilatation 
in either of the two chief types of renal 
tumors, i.e. parenchymatous (cortical) and 
pelvic (papillary), merits further considera- 
tion. 

PELVIC TUMORS 


It is well recognized that a growth orig- 
inating in the renal pelvis usually produces 
a deformity of the pelvis manifested as a 
filling defect without affecting the calyces. 
True dilatation of the pelvis is rarely ob- 
served in these cases. The occurrence of 
hydronephrosis and hematonephrosis is 
frequently associated with pelvic tumors. 
Campbell recently reported a case in whicha 
papilloma of the pelvis acted as a ball valve 
obstruction and caused a hydronephrosis. 

PARENCHYMATOUS TUMORS 

Most writers, including Braasch and 
Mathé, are agreed that true dilatation of 
the pelvis associated with parenchymatous 
tumors is a rare finding. In the majority 
of parenchymatous tumors, involvement 
or encroachment upon the pelvis by the 
tumor growth usually results in some alter- 
tion in the pelvic outline other than dilata- 
tion, 1.e. decrease in size, flattening, nar- 
rowing, partial or complete obliteration of 
the pelvis. The occurrence of pelvic dilata- 
tion may be due to any single one or com- 
bination of the following factors: (1) 
obstruction or compression of the pelvis or 
ureter by the tumor growth particularly in 
the lower pole of the kidney; (2) displace- 
ment of the kidney by the tumor causing 
a narrowing of the pelvic outlet or of the 
ureter; (3) debris or coagula resulting from 
the ulceration and necrosis within the tu- 
mor or of the invaded pelvic tissues may 
partially occlude the pelvic outlet; (4) 
changes in the peripelvic tissues, i.e. 
retraction, fibrosis, fat replacement, caused 
by the tumor may partially occlude the 
pelvic outlet; and (5) secondary infection 
of ‘he pelvic mucosa. 
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Braasch has emphasized the fact that 
occasionally the tumor may be so situated 
as to produce a minimum degree of en- 
croachment upon the pelvis but, at the 
same time, partially obstruct the pelvic 
outlet by means of retraction or necrosis 
of the surrounding tissues. As a result of 
such tissue changes there occurs an irregu- 
lar dilatation of the true pelvis. Braasch 
maintained that this type of pelvic dilata- 
tion is more frequently observed with 
carcinoma since this type of tumor tends 
to destroy tissues without retraction of the 
tissues. However, it is well to bear in mind 
that a comparatively small parenchyma- 
tous tumor in close proximity to the pelvis 
will often produce marked deformities in 
the pelvic outline. 

It may be difficult for the average urol- 
ogist to comprehend how any confusion 
may arise in differentiating hydronephrosis 
or pyonephrosis from tumor, or vice versa. 
That such a diagnostic problem may or 
does exist is substantiated by the fact that 
I have encountered 2 such cases in the past 
five years in which a renal tumor was 
erroneously diagnosed as hydronephrosis 
by me as well as by several roentgenologists 
and other urologists who either saw the 
patient in consultation or had an oppor- 
tunity to study the pyelograms. While it 
is true that certain distinctive deformities 
of the pelvis and calyces are considered 
pathognomonic of special renal diseases, 
i.e. spider leg deformity of renal neoplasm, 
it is well known that other types of pelvic 
deformities may so closely resemble each 
other or occur in several different types of 
renal disease that accurate differentiation 
may be difficult or impossible. 


DIAGNOSIS 


The pyelographic findings in hydro- 
nephrosis are usually so characteristic that 
rarely is there any hesitancy in making the 
correct diagnosis. Several important fea- 
tures concerning pelvic dilatation in hydro- 
nephrosis are worthy of further emphasis: 
(a) the relative degree of pelvic and calyc- 
eal dilatation varies with the level and 
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type of obstruction; (4) when the obstruc- 
tion is in the lower third of the ureter, the 
portion of the ureter above the obstruction 
and the pelvis are uniformly dilated al- 
though the degree of pelvic dilatation is 
relatively less than the ureteral dilatation; 
(c) when the obstruction is in the upper 
third of the ureter the true pelvis distends 
to a greater degree than the calyces; (d) 
when the obstruction is at the pelvic out- 
let, e.g. a stone, the dilatation is more 
marked in the calyces. In cases of infected 
hydronephrosis or pyonephrosis similar 
changes are noted but the outline of the 
pelvis and calyces, instead of being smooth 
and sharp as in uninfected hydronephrosis, 
is irregular due to inflammatory changes. 

Accurate interpretation of the pyelo- 
gram is of inestimable value in differentiat- 
ing between renal neoplasm and hydro- 
nephrosis in those cases wherein dilatation 
of the pelvis is a prominent feature. In 
tumor cases, it will be noted that one or 
more calyces may show unusual deformi- 
ties or are obliterated entirely which is not 
the case in hydronephrosis. Another im- 
portant distinguishing point is that an 
abnormal position of the pelvis, i.e. lateral 
or median displacement, is far more com- 
mon with tumors than with hydronephro- 
sis. Moreover, in tumor cases the displaced 
kidney pelvis is usually accompanied by 
other changes in the pelvis and calyces, 
i.e. elongation, narrowing, flattening and 
obliteration. On the other hand, dilatation 
of the pelvis due to a deformity at the 
ureteropelvic junction or in the upper 
ureter caused by an intrinsic or extrinsic 
obstruction is more likely to be associated 
with a hydronephrosis than with a renal 
tumor. Another important distinguishing 
feature is the fact that the outline of the 
dilated pelvis and calyces in a hydro- 
nephrosis is uniformly regular in contrast 
to the irregularity of an inflammatory 
lesion, i.e. pyonephrosis, or to the deformi- 
ties of a renal neoplasm. 


DIFFERENTIAL DIAGNOSIS 


One of the greatest difficulties arises in 
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the differential diagnosis of an occluded 
renal tumor from a closed hydronephrosis 
or pyonephrosis as stressed by Hyman, 
Braasch, Griffin, and others. The difficulty 
is particularly enhanced in those cases in 
which an impassable obstruction is en- 
countered in the upper third of the ureter. 
In such cases more reliance should be 
placed on an accurate clinical history and 
physical findings than on cystoscopic and 
pyelographic findings. In those cases where 
little or no dye can be injected into the 
pelvis, one should obtain a _ complete 
ureterogram as alterations in the outline 
of the ureter may provide some valuable 
information and assistance in establishing 
a correct diagnosis. For example, the out- 
line of a small narrow ureter below the 
level of the pelvic obstruction is more 
likely to occur with an occluded renal tu- 
mor and indicates an atrophy of disuse. 
The presence of a dilated ureter may be 
significant of a ureteritis which is more 
likely to occur with a closed hydronephrosis 
or pyonephrosis than with a renal neo- 
plasm. The presence of a ureteral stone or 
a congenital or acquired stricture, deter- 
mined by cystoscopy and confirmed by 
roentgenography, is likewise more fre- 
quently associated with a hydronephrosis 
or pyonephrosis than with a tumor. 

Dilatation of the true pelvis associated 
with renal neoplasm may be more apparent 
than real. The presence of a concomitant 
hydronephrosis can be readily confirmed 
at the time of retrograde pyelography by 
determining the amount of residual urine 
in the pelvis or by introducing more than 
12 cc. of fluid which is the upper limit of 
the normal capacity of the pelvis. In cases 
of doubt the pyelographic findings should 
be checked by taking stereoscopic pyelo- 
grams. 

I am of the opinion that too much re- 
liance should not be placed upon intra- 
venous urography in the diagnosis of renal 
tumors. Not infrequently a diagnosis of 
renal neoplasm is made by the roentgeno!- 
ogist or urologist based on the deformitics 
in the pelvic outline which are in reality 
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due to incomplete filling of the pelvis and 
calyces. In view of the frequent occurrence 
of such pyelographic defects with intra- 
venous urography we feel that the diag- 
nosis of renal neoplasm should be made or 
at least confirmed by retrograde pyelog- 
raphy, i.e. stereoscopic ureteropyelograms. 


CASE REPORTS 


Case 1 (A 401). B. G., white, male, married, 
aged sixty, merchant, was referred to me by 
Dr. N. Shpritz on September 6, 1935, complain- 
ing of abdominal pain, abdominal tumor and 
frequency of urination. He had received treat- 
ment for a bladder stone thirteen years pre- 
viously. For the past eight years he had been 
treated for duodenal ulcer and during the past 
month he had a comprehensive gastrointestinal 
study. He was referred for an urological exam- 
ination because of the frequency of urination 
and the presence of red blood ceils in the urine. 

For the past five years he had complained of 
urgency, diurnal frequency, one to three hours, 
nocturia four to five times, hesitancy, terminal 
dribbling and incomplete bladder emptying but 
no hematuria. During this period the patient 
had complained of a dull, non-radiating pain in 
the right upper quadrant and right loin and 
occasional discomfort in the suprapubic area. 
The positive findings on physical examination 
were (1) a firm, round, slightly tender mass 
about the size of an infant’s head in the right 
upper quadrant and (2) a second degree en- 
largement of the prostate. The urine gave a I 
plus positive test for albumin and contained 
15 to 20 pus cells and 8 to 10 red blood cells per 
high power field. Amorphous phosphate crys- 
stals were also seen. 

Cystoscopy revealed a whitish-gray calculus 
1 cm. in diameter in the bladder and a moderate 
intravesical enlargement of the median and 
both lateral lobes (second degree). The stone 
was crushed and removed. Retrograde pyelog- 
raphy disclosed a normal pelvis and calyces 
on the left. On the right the pelvis and calyces 
were incompletely filled despite the initial 
injection of 20 cc. of 20 per cent skiodan, and a 
second pyelogram taken after reinjecting 40 cc. 
of the medium disclosed the same findings. The 
pelvis appeared to be markedly dilated and 
somewhat irregular in outline. All the calyces 
ap} eared to be dilated, round and blunted; the 
Cal. ces in the upper part of the kidney were not 
con pletely filled. The lower two-thirds of the 
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Fic. 1. Case 1. Bilateral pyelogram taken after in- 
jecting 40 cc. of skiodan (20 per cent) in the right 
kidney and 8 cc. in the left kidney. The right 
kidney pelvis and calyces appear to be markedly 
dilated with blunting of the terminal portions of 
the calyces. The indistinct shadows in the upper 
and lower poles of the kidney are probably due to 
an incomplete filling of calyces in these areas. 
The terminal portion of the lower major calyx 
appears to be somewhat compressed. The upper 
third of the right ureter is displaced laterally. The 
left kidney pelvis appears normal. 


right ureter was dilated and the upper third 
was displaced laterally (Fig. 1). A fifteen min- 
ute retention plate showed complete retention 
of dye. An intravenous phthalein test disclosed 
no dye from the right kidney and 22 per cent 
from the left kidney for fifteen minutes. The 
pyelograms were shown to several colleagues 
who concurred in the diagnosis of a non-func- 
tioning hydronephrosis or pyonephrosis. Neph- 
rectomy and transurethral resection of the pros- 
tate were advised. 

The patient was prepared for operation by 
inserting an indwelling catheter. A_ bilateral 
partial vasectomy was performed on September 
10, 1935, and three days later a right nephrec- 
tomy was done. At the latter operation a round 
encapsulated tumor, measuring 9 cm. in diam- 
eter, was found in the lower pole of the 
kidney. The tumor encroached upon the pelvis 
and near the ureteropelvic junction and thus 
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Fic. 2. Case u. Right pyelogram taken after in- 
jecting 20 cc. of skiodan (20 per cent). The pelvis 
is dilated and irregular in outline but appears to 
be incompletely filled. All the calyces, with the 
exception of the middle major calyx, are dilated 
and irregular in outline. The two upper major 
calyces are somewhat distorted and the lower 
major calyx appears to be compressed in its 
terminal portion. These changes were incorrectly 
attributed to incomplete filling. 


was responsible for the marked dilatation of 
the pelvis. The tumor also produced distortion 
and elongation of the middle and lower major 
calyces. The parenchyma showed no gross evi- 
dence of infection. Microscopic examination of 
the tumor tissues revealed an adenocarcinoma 
of the so-called hypernephromatous type. 

A transurethral resection of the prostate was 
performed on September 24, 1935. The patient 
was discharged from the hospital in excellent 
condition on October 4, 1935. Within the next 
few months he received deep roentgen therapy 
over chest and renal operative site. Following 
theoperation he gained 20pounds andcontinued 
in good health until August 12, 1937, when he 
developed convulsions, thick speech, pain in his 
head and weakness in left arm and leg. He 
was admitted to the hospital and seen by Drs. 
Austrian and Dandy in consultation who at- 
tributed the above symptoms to cerebral 
metastases. During this hospital stay the 
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patient developed hematuria, marked urinary 
frequency, nocturia and urgency. Cystoscopic 
examination disclosed a papillary carcinoma 
(confirmed by biopsy) on the left lateral wall of 
the bladder, extending to and involving the 
vesical area. The bladder tumor responded well 
to electrocoagulation; however, the patient’s 
condition became progressively worse and he 
died on June 3, 1938. 


Case ul (A. 1271). M. C., white, male, aged 
fifty-seven, married, merchant, was admitted 
to the Sinai Hospital, December 10, 1937, on 
the service of Dr. J. Cohen, with the complaint 
of pain in the right loin. For three weeks prior 
to admission, the patient had suffered with re- 
current attacks of sharp pain in the right loin 
radiating to the right groin, which were accom- 
panied by chills, fever, nausea, vomiting, diur- 
nal and nocturnal frequency, urgency and 
pyuria. The pain and fever persisted despite 
sulfanilamide therapy. The chief findings on 
physical examination were tenderness in the 
right upper quadrant and right costovertebral 
angle and a first degree of the prostate. 

On December 11, 1937, cystoscopy and bi- 
lateral pyelography were performed. On cathe- 
therization thick purulent urine containing B. 
coli was obtained from the kidney. The left 
kidney urine was negative. A first degree 
enlargement of the median and both lateral 
lobes was noted. A plain roentgenogram showed 
the right kidney to be enlarged. There were no 
radiable shadows in the kidney or ureteral 
regions but two oval shadows approximately 
2.5 by 1 cm. were observed over the coccyx 
which appeared, on the stereoscopic films, to be 
calcified lymph nodes behind the bladder. The 
right kidney pelvis was markedly dilated and 
irregular in outline, and gave the impression of 
being incompletely filled despite the injection 
of 20 cc. of 20 per cent skiodan. All calyces of 
the right kidney appeared to have an irregular 
outline and were dilated and blunted, which 
were interpreted as incomplete filling. The left 
kidney pelvis and calyces were normal. Intra- 
venous phthalein test disclosed a normal func- 
tioning kidney on the left but no function on 
the right. A diagnosis of a non-functioning 
right pyonephrosis was made. 

The pyelograms were subsequently examine: 
by several roentgenologists and urologists ani 
all concurred in the diagnosis of pyonephrosi-. 
Inasmuch as the patient’s major complaints 
were attributable to the right kidney patholog 
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and not to his prostatic enlargement, it was 
deemed advisable to operate upon the right 
kidney first and postpone treatment of the pro- 
static condition to some later date. Consequently 
on January 4, 1938, the right kidney was ex- 
posed and a large vascular tumor measuring 
15 by 10 by 6 cm. was found on the upper pole. 
The tumor had invaded the pelvis and the 
tissues surrounding the vascular pedicle. Me- 
tastatic involvement of the peripelvic lymph 
nodes was quite apparent. The right kidney 
was removed. Due to the marked involvement 
of the peripelvic tissues it was impossible to li- 
gate the pedicle, and clamps were applied. 
These were left in place for seven days and 
removed. The patient made an uneventful 
recovery and was discharged from the hospital 
on February 9, 1938. Histological studies 
revealed the tumor to be an adenocarcinoma of 
the so-called hypernephromatous variety. 

Shortly after discharge from the hospital the 
patient received deep roentgen therapy. His 
condition was excellent until January 6, 1940, 
when he developed sharp pain in the lumbar 
and sacral regions radiating down the outer 
aspects of both thighs. Roentgen examination 
of the spine showed metastatic involvement of 
the first and fifth vertebrae. At the present 
time the patient is confined to bed due to 
severe pain on movement. 


COMMENT 


In the above 2 cases the correct diag- 
nosis was made at the operating table and 
confirmed by histological studies. However, 
In retrospect there are several changes in 
the pyelograms in each case which should 
have directed our attention to the possibil- 
ity of a renal neoplasm. 

The following changes in the pyelograms 
of Case I are suggestive of a renal neo- 
plasm: (1) the apparent compression and 
distortion of the lower calyx; (2) the lateral 
displacement of the right ureter, and (3) 
the incomplete filling of the upper and 
lower calyces as evidenced by the irregular 
distribution of the dye in the respective 
areas. Unfortunately, these changes were 
attributed to incomplete filling with the 
Pyelographic medium. The significance of 
these changes becomes more apparent 
when they are considered together with the 
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triad of clinical symptoms (i.e. pain, pal- 
pable tumor mass and microscopic hema- 
turia) of which the patient complained. 

In Case 11 pyelographic changes are 
present which are strongly suggestive of 
renal neoplasm but which were incorrect- 
ly attributed to incomplete filling. The 
changes suggestive of a neoplasm are (1) 
the irregular outline of the dilated pelvis; 
(2) distortion of the upper two major 
calyces, and (3) the compression of the 
terminal portion of the lower major calyx. 
The importance of these changes were not 
recognized due to the fact that the clinical 
history, physical examination, cystoscopic 
findings and urinary changes were strongly 
indicative of the presence of a ureteral 
calculus with secondary dilatation and 
infection of the pelvis and calyces. Un- 
questionably, I and my colleagues who 
examined the films in this case were unduly 
influenced in making a diagnosis of in- 
fected hydronephrosis or pyonephrosis by 
the clinical picture. 

CONCLUSIONS 

A review of the literature and clinical 
experience with more than one hundred 
cases of renal neoplasm, including the two 
cases incorrectly diagnosed as non-func- 
tioning pyohydronephrosis, warrant the 
following conclusions: 

1. A true dilatation of the renal pelvis 
simulating hydronephrosis is a relatively 
uncommon though not infrequent pyelo- 
graphic finding in renal neoplasms. 

2. An accurate pyelographic diagnosis 
of renal neoplasm may be difficult or im- 
possible in the presence of pelvic or calyceal 
deformities caused by a pre-existing or con- 
comitant renal disease of a nonmalignant 
type, particularly hydronephrosis or pyone- 
phrosis. 

3. In differentiating between renal neo- 
plasm and hydronephrosis, there are cer- 
tain distinctive pyelographic changes which 
may be considered characteristic of these 
diseases. The following changes are usually 
associated with renal neoplasms: (a) pres- 
sure deformities or obliterative changes 
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involving the pelvis and one or more 
calyces; (4) lateral or medial displacement 
of the pelvis; (c) irregular or ill defined out- 
line of the affected pelvis and calyces. In 
hydronephrosis the following changes are 
typical: (a) true dilatation of the pelvis 
and calyces; (6) uniformly regular and 
sharp outline of pelvis and calyces; (c) 
presence of an intrinsic or extrinsic obstruc- 
tion in the ureter or pelvis; (d) accurate 
determination of pelvic capacity at time 
of cystoscopy. In pyonephrosis, similar 
changes are noted but most striking is the 
irregularity in the outline of the entire 
A and all the calyces. 

The importance and advantages of 
aniiadin pyelograms in the differential 
diagnosis of renal neoplasms and hydro- 
nephrosis should be recognized by every 
and roentgenologist. 

The inadequacy or failure of intra- 
venous urography as a diagnostic measure 
in renal neoplasms is evidenced by fre- 
quent incorrect interpretations of deformi- 
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ties which are in reality due to incomplete 
filling. 
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A CASE OF UNOPERATED HYPERNEPHROMA 


OF TEN YEARS’ DURATION 


By HJALMAR E. CARLSON, M.D., and NELSE F. OCKERBLAD, M.D. 


KANSAS CITY, MISSOURI 


HE. literature contains many records 

of operated cases of hypernephroma 
with ten year cures. Unoperated cases are, 
however, a distinct rarity and proof of the 
existence of such cases is difficult. In any 
large series of operated hypernephromas a 
few patients are found who state that they 
have had symptoms for ten, fifteen or even 
twenty years. The main symptom is often 
hematuria and whether or not it was as- 
sociated with the existence of some other 
pathological lesion rather than _hyper- 
nephroma is always questioned. However, 
we are of the opinion that the history given 
in many of these cases is often accurate and 
is consistent with a hypernephroma of low 
malignancy and that such cases are more 
common than is generally supposed. 

That such cases do occur is supported by 
the existence of reported cases where hyper- 
nephromatous metastases were removed 
many years before death from the primary 
tumor. Geschickter and Copeland! gave 
a patient radium treatment for a meta- 
static hypernephroma and this patient was 
alive more than twelve years after the 
onset of symptoms. Deep roentgen therapy 
was used to keep the growth in check. 
Pancoast presented a case of a negro who 
had had a metastatic tumor of the radius 
of eleven years’ duration and which was 
twice operated upon.” In neither of these 
cases was cystoscopy done nor was the 
kidney ever removed. Lehmann’ reported a 
metastatic pulsating tumor of the parietal 
area of twelve years, which on section 
showed hypernephroma. Cystoscopic ex- 
amination was negative and after recheck- 
ing the cystoscopy the right kidney was 
exposed but no tumor was found. 

CASE REPORT 

‘:. D., a white male, aged seventy-two, was 

ret. rred to us by Dr. Mervin Rumold. He com- 


plained of hematuria which first occurred ten 
years ago, and had gradually increased in fre- 
quency and severity. For several years he had a 
pulsating mass in the left temporal region about 
3 cm. in diameter which lately had become a 
little larger. During the past three months he 


Fic. 1. Retrograde pyelogram taken in 1929 show- 
ing filling defect typical of a kidney tumor. 


had lost both weight and strength and two 
weeks prior to our seeing him he complained of 
pain over the right kidney. Nine years ago he 
was cystoscoped and retrograde pyelograms, 
using sodium iodide, were taken by Dr. Julius 
Frischer, and right nephrectomy was advised 
but refused by the patient. Examination of the 
old roentgenograms show that there can be 
little question that the diagnosis of kidney 
tumor was correct (Fig. 1). Nine years later we 
had occasion to cystoscope the patient and 
make pyelograms. Definite enlargement of the 
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Fic. 2. Retrograde pyelogram taken in 1938 show- 
ing an increase in size of tumor. A hypernephroma 
was removed. 


tumor in the right kidney had occurred in the 
intervening period (Fig. 2). The right kidney 
was removed with some difficulty due to infil- 
tration of the diaphragm. The patient rapidly 
gained strength afterward and refused to have 
the tumor of the scalp removed. 


We realize, of course, that so-called 
benign tumors sometimes undergo malig- 
nant transformation and that adenocar- 
cinomas and carcinomas, according to 
pathologists, may have their origin from 
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simple adenomas. Such adenomas occa- 
sionally occur whose size may be con- 
siderable. On the other hand, it is also 
recognized that so-called malignant tu- 
mors may lie in-a state of dormancy for 
many years and then suddenly begin to 
grow. Whichever may have been the case 
here, there is no question that the tumor 
was potentially malignant and would 
eventually take the life of the patient. 


SUMMARY 


1. Hypernephromas with a history of 
hematuria of ten years or more occur in 
most of the larger series of cases. Whether 
or not such hematuria is due to some other 
pathological lesion is always questioned 
and proof of the existence of such is diffi- 
cult to obtain. 

2. We present a case of hypernephroma 
with a history of hematuria of ten years’ 
duration and present a comparison of the 
pyelograms taken nine years ago with those 
taken recently. Both of these roentgeno- 
grams show the characteristic picture of a 
kidney tumor with definite evidence of 
considerable growth in the intervening 
period. 
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SICKLE CELL ANEMIA 


WITH UNUSUAL BONE CHANGES* 
By E. A. DANFORD, M.D., R. MARR, M.D., and E. C. ELSEY, M.D.* 


CINCINNATI, OHIO 


HEN lesions of the bones occur in pa- 

tients with sickle cell anemia, the 
characteristic roentgenologic change con- 
sists of cortical thickening with spicules 
of bone radiating from the flat bones of 
the skull to give a “‘hair-on-end appear- 
ance.’’?.4.6.7.8.9 Less frequently lesions of 
long bones have been reported, but there 
has been little uniformity in the types of 
changes. Moore’ noted a thickening of the 
cortex and a decrease in the medullary cav- 
ity in the long bones of adults, but in chil- 
dren, Vogt and Diamond? found a thinning 
of the cortex with an increase in the medul- 
lary cavity. Diggs, Pulliam and King? re- 
ported periosteal elevation in the roent- 
genograms of 3 children with sickle cell 
anemia, and in older patients with ad- 
vanced osteosclerotic lesions there were ir- 
regularities of the outer margin of the 
cortex, and periosteal new bone formation. 
Brandau! found “decreased density and 
splotching of the medullary portions” in 
the tibia and fibula of a twenty-two year 
old negro. Grinnan* reported the case of a 
colored girl four years old, whose “meta- 
carpals have striations giving the shafts a 
reticular structure.” 

The patient, whose history we report 
here, was interesting because of the rarity 
of lesions of the long bones associated with 
sickle cell anemia and because we were able 
to observe the process from the beginning 
to the end of a crisis of the disease. 


CASE REPORT 
_R.C., a negro male infant, born in the Cin- 
cinnati General Hospital, was followed at regu- 
lar ‘intervals in the Out-Patient Dispensary. He 
wa. apparently normal except for the regurgi- 
tation of small quantities of food after some of 
his feedings until he was six months old, when 
a pilpable spleen was noted for the first time. 


al College. 


At the age of eight months, he vomited several 
times, became restless and his temperature rose 
to 104° F. During the next two days he appar- 
ently improved. On the following day (three 
days after the onset of his illness), his mother 
noted a puffiness of the hands associated with 
increased local heat and tenderness. The condi- 
tion became progressively worse and on the 
seventh day of his illness, the patient was ad- 
mitted to the hospital. There a moderate edema 
of the right hand and slight swelling of the 
dorsum of the left hand was noted. The proxi- 
mal phalanx of the right index finger was mark- 
edly swollen and the bones seemed to be en- 
larged. Definite tenderness was elicited by 
pressure over the metacarpals and proximal 
phalanges of the right hand, and questionable 
tenderness over the dorsum of the left hand. 
The spleen was firm and extended about 2 
fingerbreadths below the costal margin. 
Roentgenograms of the chest and extremities 
were negative on the first examination made on 
the eighth day of the illness. On the sixteenth 
day of the disease, definite bony changes were 
noted in both hands, but none in any other 
bones of the extremities, chest or skull. The 
changes in the hands (Figs. 1 and 2) involved 
the metacarpals and phalanges. The fourth 
metacarpal of the right hand and the second 
metacarpal of the left hand showed irregular 
areas of decreased density at the distal end in- 
volving the medullary cavity, cortex and peri- 
osteum; a thickened periosteum along the shaft 
with punched-out areas within its outlines; and 
a cortex not abnormally widened, but the 
parallel thickening of the periosteum gave each 
bone a rectangular appearance. The third and 
fourth metacarpals of the left hand were only 
slightly involved but in a similar manner. The 
middle and the proximal portions of the pha- 
langes of the fourth finger on the left and the 
second finger on the right showed coarse tra- 
beculation at the proximal end, a band of de- 
creased density at the proximal end involving 
the meduilary bone, cortex and periosteum, and 
several punched-out areas within the thickened 
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periosteum along the shaft. The cortex and 
cancellous bone, beneath the involved peri- 
osteum, had some slight changes of a similar 
nature. 

Ten roentgenograms taken over the period of 
four months showed a gradual disappearance of 
the lesions. All bony changes were gone in 
twenty-seven days (forty-three days after the 
onset of the symptoms). No pathological lesions 
were ever demonstrated in other long bones or 
in the skull throughout this same period. 

Blood Examination. On the seventh day of 
the illness (first day of admission to the hos- 
pital) the hemoglobin was 12 gm. per 100 cc.; 
red blood cells, 3,200,000; white blood cells, 
13,350; neutrophils, 46 per cent; eosinophils, 
I per cent; lymphocytes, si per cent; mono- 
cytes, 2 per cent. No sickling was noted in the 
stained preparation. On the twentieth day of 
the illness the hemoglobin was 8 gm. per 100 
cc.; red blood cells, 2,700,000; white blood cells, 
17,700; neutrophils, 42 per cent; eosinophils, 
I per cent; lymphocytes, $6 per cent; mono- 
cytes, 2 per cent. Aniocytosis, poikilocytosis, 
and polychromatophilia were noted at this 
time. An occasional erythroblast and elongated 
erythrocyte were seen. Wet preparation at this 
time revealed 80 to go per cent sickling by the 
end of eight hours. On the twenty-third day, 
the hemoglobin was 6.2 gm. per 100 cc.; red 


blood cells, 2,318,000; volume of red blood 
cells, 21 per cent; red blood cells, size—g1 cubic 
micromicrograms; hemoglobin concentration 
29.3; hemoglobin—red blood cell ratio 26.5. In 
a fragility test, hemolysis began at 0.745 per 
cent NaCl and was complete at 0.200. The 
icteric index was 15; the van den Bergh re- 
vealed a very slight direct reaction, and a very 
slight indirect reaction. 

On the fifty-third day, bone marrow studies 
on material obtained from sternal aspiration 
(by Dr. C. R. Rittershofer) gave the following 
differential count: stab cells, 12.5 per cent; seg- 
mented forms, 21.0 per cent; small lympho- 
cytes, 38.0 per cent; large lymphocytes, 1.5 per 
cent; metamyelocytes, 7.5 per cent; myelo- 
cytes, 2.5 per cent; mononuclears, 8.5 per cent; 
normoblasts, 4.0 per cent; eosinophils, 4.5 per 
cent. Sickling was present in the moist prepara- 
tion at the end of twenty-four hours. 

Other Data. Tuberculin tests (P.P.D. Nos. 1 
and 2) were negative on two occasions. The 
patient’s Kahn reaction was negative on two 
occasions, and the Wassermann reaction was 
negative on one occasion. The mother’s Kahn 
reaction had been negative during the prenatal 
period and her Kahn and Wassermann reactions 
were negative when tested again during /ier 
infant’s illness. 

Course in the Hospital. The patient’s temp« "a- 
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ture was elevated to as high as 103° F. during 
the first three weeks of his illness. Several blood 
transfusions were given when the severe anemia 
developed. In the third week of the illness a 
purulent otitis media developed and a myring- 
otomy was necessary. Thereafter the tempera- 
ture dropped and remained normal during the 
remainder of the time. Clinical improvement of 
the hands occurred shortly after the repeated 
blood transfusions had been given. 

Family History. The mother and one ma- 
ternal aunt showed sickling in wet preparations 
at the end of eighteen hours. Neither of them 
had an anemia. Another maternal aunt and a 
first maternal cousin showed no sickling. 


COMMENT 


The changes in the roentgenograms of 
this patient closely resembled those of 
syphilis or tuberculosis, and a final diagno- 
sis could not be made from the films alone. 
However, the negative serologic tests of 
both the patient and his mother, and the 
negative tuberculin reactions helped to 
eliminate these diagnoses. Leukemia was 
also considered but the examination of the 
peripheral blood cells and the bone marrow 


gave no evidence of such a condition. 

Rheumatic fever has also been confused 
with sickle cell anemia because of the fever, 
the swollen tender joints with increased lo- 
cal heat, an occasional cardiac enlargement 
associated with murmurs, and anemia, 
which may be associated with both diseases. 
In 2 of the 4 cases observed by Grinnan® 
there were histories of rheumatism and in- 
dications of rheumatic heart disease. How- 
ever, it is possible that this syndrome may 
have been associated with a crisis of sickle 
cell anemia. 

In the patient described by us the crisis 
of the sickle cell anemia was apparently 
precipitated by the otitis media. Following 
the myringotomy and the blood transfu- 
sions there was clinical and laboratory evi- 
dence of remission. The white blood cell 
picture during crises may possibly be the 
result of the infection, which may also pre- 
cipitate the anemia. 

We believe that if repeated roentgeno- 
grams are taken during crises in such chil- 
dren, more bone lesions will be found. 
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SUMMARY 


A negro infant, eight months of age, with 
sickle cell anemia, developed symptoms of 
vomiting, fever and painful swollen hands. 
Fifteen days later, roentgenograms showed 
periosteal thickening and bone destruction 
of the metacarpals and phalanges. A marked 
anemia and a high degree of sickling of the 
red blood cells accompanied by an otitis 
media developed during the same period of 
time. Following repeated blood transfu- 
sions, the health of the infant improved and 
the bone lesions disappeared entirely. 
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ROENTGENOGRAPHIC EVIDENCE IN THE CHEST OF 
INJURY TO ABDOMINAL VISCERA 


REPORT OF CASE 


By WILLIAM SNOW, M.D. 
Roentgenologist-in-charge, Harlem Hospital 


NEW YORK CITY 


DOR A number of years we have been ob- 

serving horizontal streaking of the bases 

of the lungs on roentgen examination 

shortly following a violent blow to the ab- 

domen. This has been associated with in- 

jury to the abdominal viscera and death 
except in the last case. 

The roentgen findings in the chest are 
identical with those of subphrenic abscess 
as originally described by Wessler and 
Jaches.' In fact, we were puzzled by our 


Fic. 1, Note compression atelectasis at the bases 
with elevation of both leaves of the diaphragm. 
his followed immediately after a blow to the ab- 

men with injury to the right kidney. 


first case for this very reason. The patient 
died shortly after the injury. At autopsy 
Dr. Solomon Weintraub, the pathologist at 


ssler, H., and Jaches, L. Clinical Roentgenology of Dis- 
ase- of the Chest. Southworth Publishing Co., Troy, N. Y., 1923, 


99 


Harlem Hospital, found a rupture of the 
liver and spleen but the lungs showed no 
gross abnormality. There was no involve- 
ment of the pleura. We therefore assumed 
that the roentgen findings of horizontal 


Fic. 2. Same case as Figure 1 after recovery. Note 
disappearance of the compression atelectasis and 
of the elevation of the diaphragms. 


streaks at the bases were due to small 
patches of atelectasis caused by the severity 
of the blow to the abdomen. After having 
seen a number of chest roentgenograms in 
such cases we became so bold as to predict 
that the patient would probably die, even 
though we knew nothing more than that 
there had been an injury to the abdomen. 
Autopsy in a number of these cases showed 
rupture of liver, spleen, kidney and even 
the abdominal aorta. It is important to 
note that the chest findings described were 
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not always present with injury to the ab- 
dominal viscera. 

Our last case survived the injury. He was 
brought to the Harlem Hospital in shock. 
Roentgen examination of the chest showed 
the horizontal streaking at the bases and 
elevation of the diaphragms. Roentgen ex- 
amination of the abdomen showed oblitera- 
tion of the right psoas muscle and curva- 
ture of the spine favoring the right side. 
The urine showed the presence of blood. 
The patient recovered from his shock. Ex- 
cretion urography showed no elimination of 
diodrast on the right but good elimination 
and normal filling of the left pelvis and cal- 
yces. From the findings a diagnosis of in- 
jury to the right kidney could be made with 
reasonable certainty. Since the blood dis- 
appeared from his urine and he developed 


William Snow 


FEBRUARY, 1941 


no fever he was not operated upon but was 
watched. Roentgen examination of the 
chest subsequently showed disappearance 
of the streaks at the bases and of the eleva- 
tion of the diaphragms. After five weeks he 
left the hospital apparently cured. 

The roentgen findings of horizontal 
streaks at the bases in the chest are being 
reported because we feel that they can be 
of great help in the analysis of a case with 
a severe blow to the abdomen. Such cases 
are brought to the hospital in shock. It is 
therefore difficult to determine the degree 
of injury, if any. Though the absence of the 
chest findings does not exclude the presence 
of injury to the abdominal viscera the pres- 
ence of these findings may be of material 
aid to the surgeon at a time when a life is 
at stake. 


q 
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FIVE YEAR END-RESULTS IN CERVICAL CARCINOMA 


TREATED WITH RADIUM AND 800 KILOVOLT 
ROENTGEN RAYS 


By HERBERT E. SCHMITZ, M.D., 


and J. ¥. SHEEHAN, M.D.* 


CHICAGO, ILLINOIS 


UPERVOLTAGE roentgen therapy with 

intensities of 500 kv. and over were first 
used at the Mercy Hospital Institute of 
Radiation Therapy in May, 1933. This 
voltage was steadily increased until the 
present voltage of 800 kv. was reached. 
Because of satisfactory reaction to rays of 
this intensity, no further increase has been 
made. We are now prepared to evaluate 
this treatment by studying those cases well 
for five years. 

During 1933 and 1934, 106 cases of car- 
cinoma of the cervix were admitted to the 
Institute. In 1933 there were 30 recurrent 
cases and 17 primary, and in 1934 there 
were 32 recurrent and 27 primary cases. It 
is the purpose of this study to review the 
effects of supervoltage roentgen therapy on 
the skin, blood, mucous membranes, cancer 
cells and tissues of the pelvis and to report 
the five year end-results in those primary 
cervical carcinomas treated with radium 
and 800 kv. roentgen radiation. 


DOSE OF RADIATION 


The factors used in the production of the 
roentgen rays determine the quality. They 
were 800 kv. maximum, obtained from a 
double pulsating Villard current, a load of 
10 ma. on the roentgen tube, which is 
rendered gas free by oil vacuum pumps, a 
water cooled tungsten target, a filter equiv- 
alent to 10 mm. of copper, a focal skin dis- 
tance of 70 cm., field sizes varying from 
10 to 20 sq. cm., and a half-value layer of 
8.2 mm. of copper, corresponding to an 
average wave length of 0.0128 Angstrom 
unit. The output of roentgens per minute 
measured with a thimble chamber was 36 
Without backscatter and 44 with back- 
scatter. The dose attained at a depth of 


10 cm. measured in a bakelite phantom is 
54.5 per cent of the surface intensity if the 
size of the entrance field is from 300 to 
400 sq. cm. For pelves having an antero- 
posterior diameter of 24 cm. or less, two 
fields are used. Should the anteroposterior 
diameter be 25 cm. or more, three or four 
fields are exposed. The axis of the beams is 
kept at an angle of 30° from the antero- 
posterior axis. The patient is maintained 
in this position by the use of rubber bags 
filled with sand. Since more than 85 per 
cent of the patients had an anteroposterior 
diameter of 23 cm. or less, it rarely became 
necessary to use more than two fields. The 
amount of radiation required to produce a 
tolerance skin dose with 800 kv. roentgen 
rays is 4,000 roentgens if applied in ten 
fractions at forty-eight hour intervals. If 
two fields are used, the mid pelvic dose is 
the same as that attained on the skin, or 
about 4,000 roentgens, at the lateral bony 
pelvic walls as well as in the mid pelvis. 
When roentgen radiation alone was em- 
ployed, markedly degenerated tumor cells 
remained weeks after completion of treat- 
ment. In 50 per cent of cases definite re- 
currence was noted on serial biopsy. To 
insure more marked destruction, 4,500 
milligram-hours of radium is employed in 
three doses of 1,500 mg-hr. each, given at 
weekly intervals. The capsule containing 
50 mg. of radium element and having a 
wall thickness equivalent to 2 mm. of cop- 
per is placed in the cervical canal. The blad 
der and rectum are protected by a firm 
vaginal pack. The radiation reaction in 
some instances becomes extremely intense. 
If this is the case, it is best to increase the 
time interval between radium insertions or 
to decrease the total dosage. This seldom 


m the Departments of Gynecology and Pathology of Loyola University School of Medicine and Mercy Hospital. Read at the 


Thir International Cancer Congress, Atlantic City, N. J., September, 1939. 
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Fic. 1. Case xiv. Transitional cell carcinoma. After 
300 r. Comparison with pre-treatment biopsy re- 
vealed only mild swelling of nuclei and cytoplasm. 
500. 

All photomicrographs in this paper were made with 
the same magnification. Any change in the cellular 
or nuclear size is real and not the result of change 
in magnification. 

became necessary in our cases. 

The only untoward symptoms were loss 
of appetite and some nausea which ap- 
peared about the twelfth to fourteenth 
treatment, the same time when the changes 
in the skin and mucous membranes become 
marked. Intramuscular liver and betalin S 
definitely aid in controlling radiation nau- 
sea. Other general constitutional reactions 
were not observed. 


LOCAL REACTIONS IN THE SKIN AND 
MUCOUS MEMBRANES 


The early reactions in the skin and mu- 
cous membranes exposed to the rays were 
erythema of the skin and mucosae, appear- 
ing at the end of fourteen days, when about 
2,000 r had been applied; a dry dermatitis 
and mucositis within twenty-one days, 
when about 3,000 r had been given; and 
desquamation and wet dermatitis and 
pseudodiphtheritic mucositis at the end of 
twenty-eight days, when about 4,000 to 
4,500 r had been applied. Epilation followed 
within another week. The entire process 
showed healing within three weeks but 
epilation and tanning persisted for another 
one or two months. The final result is re- 
covery ad integrum within about four to 
six months. 
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Radiation mucositis of the urinary blad- 
der causes frequent and burning urinations 
which respond to sodium or lithium ben- 
zoate with codeine and tincture of bel- 
ladonna. Radiation proctitis produces 
frequent and watery defecations. A bland 
diet, the administration of large doses of 
bismuth subtannate, resublimed resorcin, 
sodium or zinc sulfocarbolate and finally 
pulverized extract of opium are recom- 
mended. Radiation vulvitis responds to ap- 
plications of zinc oxide, Dodd’s lotion or 
butesin picrate ointment. 

Latent reactions in the skin or mucosa 
have not been seen. A few instances of in- 
termittent attacks of diarrhea were ob- 
served. Persistence in a bland diet would 
prevent the diarrhea. 


CHANGES IN THE BLOOD 


Henry L. Schmitz* in studying the effect 
of 800 kv. roentgen rays on the blood con- 
cludes: 


Therapeutic doses of 800 kv. roentgen rays 
have no constant effect upon the erythrocyte 
count of cancer patients. Such irradiation com- 
monly produces a mild leukopenia with a de- 
crease in the percentage of lymphocytes. 
Marked leukopenia with an equal reduction of 
all types of white cells may occur but rarely 


Fic. 2. Case xiv. After about 2,000 r. Moderate 
swelling of cytoplasm and nuclei. Nucleoli more 
prominent. Giant nucleus with large nucleolus in 
one cell. Pattern of untreated tumor rather well 
retained. X 500. 


* Medical Papers Dedicated to Henry Asbury Christ 
Waverly Press, Inc., Baltimore, 1936, pp. 568-580. 
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persists even though treatment is continued. 
When treatment is completed the leucocyte 
count promptly returns to a normal level, al- 
though a lymphopenia may persist for one or 
two weeks. 


LOCAL CHANGES 


Within seven to ten days after beginning 
treatment, hyperemia and capillary injec- 
tion of the surface around the growth are 
seen. During the second week, a whitish 
pseudomembrane covers the cervix, and 
after twenty-eight days, necrosis appears, 
leading to a blackish-green discoloration of 
the bed of the growth. During the sixth to 
eighth week the necrotic tissue separates 
and is cast off, leaving a.granulating sur- 
face. This is followed by epithelization 
when the prognosis is favorable and by per- 
sistence of granulation or friability of tissue 
when it is unfavorable. Biopsy alone can 
tell whether one is dealing with radiation 
necrosis, arrest of the growth of the tumor 
cells or recurrence, or continuation of the 
primary carcinoma. 


MICROSCOPIC CHANGES 


In a previous paper* the study of the 
microscopic changes due to 800 kv. roent- 


Fic. ;. Case xiv. After about 3,000 r. Pattern of un- 
treated tumor almost obliterated. Marked swelling 
of cytoplasm. Several large bizarre nuclei, many 
bulated. Mild pyknosis. Karyolysis also present. 
X 00 


_ Schmitz, H. E., and Sheehan, J. F. Action of measured doses 
of 8 ilovolt roentgen rays on carcinoma of uterine cervix. 
J. Ar Ass., 1939, 112, 17-22. 


Five Year End-Results in Cervical Carcinoma 


Fic. 4. Case xiv. After about 4,000 r. More bizarre 
nuclear forms than in previous biopsy (cf. Fig. 3). 
Hyperchromatic nuclei. X 500, 


gen radiation was made from biopsy ma- 
terial. The changes noted in the carcinomas 
included: (1) swelling of the cytoplasm and 
nuclei of the tumor cells, the cytoplasm 
staining palely basophilic and the nuclei 
becoming more vesicular with accentuation 
of the nucleoli; (2) loss of regularity in the 
pattern of the tumor, with increasingly 
great variation in size, shape, structure and 
staining qualities of the nuclei; (3) increas- 
ing cornification in the masses of tumor cells 
predisposed to cornification; (4) relative 
increase in abnormal mitoses and increase 
in the number of cell monsters, i.e., cells 
with giant hyperchromatic nuclei or mul- 
tiple nuclei; (5) obliteration of the bounda- 
ries of cells; (6) bizarre nuclear forms, with 
irregularities of the nuclear membrane; (7) 
karyolysis, particularly marked in cells 
with palely basophilic, swollen cytoplasm; 
(8) pyknosis, most marked in cells with 
giant hyperchromatic nuclei and rather 
deeply eosinophilic cytoplasm; (g) neutro 
philic infiltration in partially or completely 
cornified masses of cells; (10) foreign body 
giant cells in apposition to masses of kera- 
tin; (11) fine and coarse vacuolation of the 
tumor cells; and (12) decrease in the size 
of sheets of tumor, with relative increase 
in the amount of stroma. 

Approximately 1,000 r per week over a 
period of four weeks was administered 
during the study of the microscopic 
changes. Biopsy material was obtained at 
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Fic. 5. Case xiv. One week after completion of 
treatment (4,000-4,500 r). Few tumor cells pres- 
ent. Stroma increased in amount. Nuclei enor- 
mous. Marked irregularity of nuclear contours. 
Nuclei markedly hyperchromatic. Nucleus in lower 
left portion of field persists as a basophilic smudge. 
Fine vacuolation of cytoplasm in one cell. x 500. 


weekly intervals, fixed in Bouin’s fixative 
and stained with hematoxylin and eosin. A 
rough correlation of the type and degree of 
microscopic change with increasing doses of 
radiation was noted. In the squamous cell 
carcinomas, by the end of the first week 
(1,000 r), moderate, rather uniform swell- 
ing of the cytoplasm and nuclei of the 
tumor cells with accentuation of the nu- 
cleoli was the predominant feature. By the 
end of the second week (2,000 r), loss of 
regularity in the pattern of the tumor, in- 


Fic. 6. Case xx. Transitional cell carcinoma. After 
1,000 r. Pattern of untreated tumor in general 
retained. Comparison with pre-treatment biopsy 
revealed only moderate uniform swelling of cyto- 
plasm and nuclei. X 500. 
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creased swelling of cells, large cells with 
deeply eosinophilic cytoplasm and large 
hyperchromatic nuclei or large palely baso- 
philic cells with large pale nuclei consti- 
tuted the main findings. By the end of the 
third week (3,000 r), the sheets of tumor 
cells were much smaller and cytoplasmic 
and nuclear boundaries poorly defined. 
Tumors which before therapy were of the 
same histological type were now found to 
be composed predominantly of one of two 
different abnormal cell types: one with 
deeply eosinophilic cytoplasm and single, 


Fic. 7. Case xxu. After about 2,000 r. Much of 
original pattern of tumor obliterated. Marked 
swelling of cytoplasm and nuclei. Multinucleation. 
Karyolysis and pyknosis. Irregularities in nuclear 
and cytoplasmic contours. Large abnormal mitosis. 
500. 


bizarre-shaped, markedly hyperchromatic, 
sometimes vacuolated nuclei; the other 
multinucleated and with palely basophilic 
cytoplasm. By the end of the fourth week 
(4,000 r), no further marked qualitative 
changes were noted. However, only small 
clumps of altered tumor cells, incarcerated 
in an abundant stroma, were seen. Many 
cells persisted only as basophilic smudges. 

These changes are illustrated in the 
photomicrographs in this paper. A more 
detailed description is to be found in a 
previous paper, to which reference already 
has been made. 

The changes in the fibromuscular coat 
of the cervix included: (1) surface ulcera- 
tion with necrosis and neutrophilic infiltra- 
tion; (2) a zone of edema beneath t's 
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layer, with swelling of capillary endothe- 
lium and granulations; (3) swelling of 
collagen and ultimate hyalinization, often 
most marked around capillaries and ar- 
terioles, particularly in the deeper tissues; 
(4) necrosis of the capillary endothelium 
and the walls of the arterioles with throm- 
bosis, noted only at the margin of the 
necrotic surface; (5) swelling of collagen 
and hyalinization in the subendothelial tis- 
sues of the walls of the small arteries, with 
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‘1g. 8. Case xx. After about 3,000 r. Swelling more 
marked than in previous biopsy (cf. Fig. 7). More 
bizarre nuclear forms. Enormous multinucleated 
cell in lower right portion of field. Large abnormal 
mitosis in upper left portion of field. Vacuolation 
of cytoplasm. Neutrophilic infiltration. Karyoly- 
sis. X 500. 


narrowing or occlusion of the lumina and 
rarely with thrombosis, more marked in 
the deeper vessels; and (6) atrophy of 
smooth muscle. 

In the non-cancerous cervical epithe- 
lium, edema, vesiculation and desquama- 
tion of the stratified squamous epithelium 
were noted. Relatively little variation in 
the columnar epithelium was encountered. 

RESULTS OF TREATMENT 

The incidence of cancer of the cervical 
stuinp in this series was 16 per cent. Of the 
44 cases of primary cancer of the cervix, 
but 26 cases were treated with 800 kv. 
roentgen rays and radium. The remaining 
cass were treated either with 800 kv. alone 


or with 200 kv. as had been previously 
usec in our clinic. 


Five Year End-Results in Cervical Carcinoma 2 


Kic. 9. Case x1x. Transitional cell carcinoma. One 
week after completion of therapy (4,000-4,500 r). 
Large hyperchromatic nuclei with irregular con- 
tours. Vacuolation of nuclei a decided feature. 
Fine vacuolation of cytoplasm which was deeply 
eosinophilic in stained preparations. X 500. 


The 26 cases of primary carcinoma of the 
cervix were arranged according to the 
anatomical extent of the growth, namely 
in four clinical groups, as used in the clinic 
since 191g. Clinical Group 1 comprises the 
clearly localized beginning carcinoma with 
a normal mobility of the uterus. Clinical 
Group 11 means doubtful localization of the 
carcinoma within the confines of the cervix, 
but characterized by a decreased mobility 
of the uterus. Clinical Group 111 signifies 
invasion of one or both parametria but the 
entire mass is still movable. Clinical Group 
Iv includes the fixed or metastasizing car- 
cinoma. The pelvis is either frozen, or dis- 
semination has taken place to either the 
bladder, the vagina or the rectum, or to 
distant tissues and organs. 


TaB_e 
Clinical group I Total 
Number of cases 2 I 9 14 26 
Well 5 years 2 


I 2 


12, or 


46.1 % 


Table 1 shows the cases grouped accord- 
ing to this manner. Twelve cases, or 46.1 
per cent, have survived five years. Although 
the total number of cases is few, a com- 
parison with similar groups of cases treated 
by previous methods used in our clinic 
shows a marked increase in the good end- 
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results when 800 kv. roentgen rays and 
radium are used. 


CONCLUSIONS 
The technique of treating cervical car- 
cinomas with 800 kv. roentgen rays and 
radium has been given. The effect on the 


skin, blood and mucous membranes is 
transitory, no permanent changes having 
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been noted. The effect on the cancer cells 
and tissues of the pelvis is reviewed. The 
five year survival of 46.1 per cent is a 
distinct advance over previous forms of 
treatment.* 


* Permission to reproduce the photomicrographs found in this 


paper and to incorporate material previously published in the 
Fournal of the American Medical Association was courteously 
granted to the authors by the Editor of that publication. 
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A PHYSICAL STUDY OF INTRACAVITARY 
RADIUM THERAPY 


By W. V. MAYNEORD, D.Sc., F.Inst.P., and JOAN HONEYBURNE, M.Sc. 
From the Physics Department, Royal Cancer Hospital (Free) 


LONDON, ENGLAND 


INTRODUCTION 


HE use of radium interstitially or in 

natural body cavities continues to 
have important practical applications. The 
possibility of delivering very large doses 
of radiation in small well circumscribed 
zones is an important advantage of this 
type of treatment which must not be over- 
looked. The efficiency of use of the radia- 
tion may greatly outweigh lack of accurate 
physical knowledge of its distribution, and 
is a challenge to obtain that knowledge 
rather than relapse into general criticisms 
of the method. We describe below theo- 
retical work which attempts to apply to 
these essentially localized treatments the 
three-dimensional methods recently de- 
veloped in this hospital.*:* In particular the 
problem of the distribution of radiation 
during a radium treatment of the uterine 
cervix has been considered in some detail, 
emphasis being laid rather on the methods 
which may be used than on the results ob- 
tained, since the types of radium containers 
and their arrangements in space vary 
greatly with individual techniques and pa- 
tients. 

\s for roentgen-ray and gamma-ray 
beams, we must first be supplied with ac- 
curate dose contours of all our radiation 
felds, so that it is necessary to commence 
with the investigation of the distribution 
of radiation around single radium sources. 


DISTRIBUTION OF RADIATION AROUND 
FILTERED LINE SOURCES 

The most common type of radium con- 
tainer may be represented approximately 
by « line source of radiation enclosed in a 
coaxial cylinder of heavy metal such as 
plat'num. This source has already been 
mathematically and experimen- 
tall: 2-4.7.11,12,13.14.15 Sievert having drawn up 


tables of one of the necessary integrals for 
numerical computation. The complete dis- 
tribution around a line source similar to 
the usual radium needle, and in particular 
the shape of the dose contours, was dis- 
cussed by one of the present authors’ some 
years ago. The dosage-rate varies so rapidly 
from place to place and the circumstances 
are so complex that no great accuracy may 
be substantiated in relation to these cal- 
culations, but they may normally be relied 
upon to some +10 per cent, though very 
close to the sources they may be much less 
accurate even than this. 

The errors, though large, which are in- 
herent in the calculation of dose at a given 
place, are often smaller than those arising 
from the difficulty in fixing the point of 
interest. Changes of 100 per cent in the ra- 
diation received may occur for a change of 
position of only 0.1 cm., so that in view of 
the movement of needles and tubes and 
the flexibility of the human body, it is 
necessary to regard the doses calculated 
close to radium containers as gross approxi- 
mations. These inherent difficulties justify 
the use of graphical methods of interpola- 
tion from isodose curves which yield ap- 
proximate information as to order of dos- 
age. It not infrequently happens in this 
field of intracavitary radiation that even 
the order of dosage is unknown, and the 
approximate calculations give a valuable 
guide to the clinician. It is perhaps also 
necessary to issue a warning against any 
over-simplification of the final dosage state- 
ment such as may be found, for instance, 
in the remark that “‘the dose to the cervix 
was so many roentgens.” It must be real- 
ized that points only a few millimeters 
apart will vary in dose very considerably, 
and that the only complete and satisfac- 
tory statement would be diagrams showing 


235 


J 


the complete distributions. The older 
methods of dosage in milligram-hours or 
millicuries-destroyed were equally inade- 
quate, but it seems necessary in the state- 
ment of interstitial or intracavitary dosage 
to retain a description of the sources used 
and the time of treatment, as well as indi- 
cating the dose in roentgens, at least at 
certain selected points. 

The labor of calculating complete radia- 
tion distributions, even in one plane, has 
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hitherto been considerable, and few at- 
tempts have been made. We have therefore 
tried to devise simple methods of calcula- 
tion, utilizing the method of summation of 
radiation from point sources with the add- 
ing machine® already described. 

In previous work, point sources have al- 
ways been treated as sending out radiation 
equally in all directions; that is, as being 
filtered with uniform spherical shells, but 
if this method is to be generalized we must 
remove this restriction. In particular, we 
must be able to allow for the increased fil- 
tration at large angles to the normal as 
rays pass through filters at glancing emer- 
gence. We therefore replace our point 
source in its spherical shell by a point 
source O, (Fig. 1) placed behind an infinite 
sheet of absorbing material of thickness 


d cm. and linear absorption coefficient 
uw cm.~' At a point P; it is clear that the 
dosage-rate, D,, may be written in the 
form 
D,= (1) 
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while at P: it may be written 


D.= é ud/cos @ (2) 
x2 
where S is a constant expressing the 


“strength” of the source. In what follows, 
S will be taken as equal to 9.0 m, where 
m is the amount of radium in milligrams, 
and 9.0 is the constant required to convert 
the dosage-rates into roentgens per hour. 
It will be realized that the factor must be 
9.0 and not 8.3, as the latter figure is that 
appropriate to 0.5 mm. of platinum filtra- 
tion,’® whereas in the equations (1) and 
2) the constant must be that for “‘no filtra- 
tion,” as such effects are already included 
in the exponential expressions. We have 
investigated this type of source by three 
methods described below. 


PROTRACTOR METHOD 


It is very easy to construct an instru- 
ment which takes account of both filtration 
and distance according to the equations 
(1) and (2). We take a steel rule and 
mount it (Fig. 2) on a protractor whose 
scale has been modified to read directly) 
the filtration factor at different angles for 
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a particular material and thickness. lor 
instance, the angular scale iliustrated 1s 
that appropriate to 1.0 mm. of platinum 
assuming a value of w=1.5 cm.~! for this 
material. This value was as that 
fitting best the experimental values. 11s 
particular scale could be obtained by ¢al- 
culating for a number of 
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values of 0, taking d=0.10 cm., drawing a 
curve of F'(@) against @ and then interpolat- 
ing for convenient values of F(@). Finally, 
the scale giving these values may be drawn 
on Bristol board and mounted on the pro- 
tractor. At the zero of the circular and 
linear scales a steel pin projects downwards 
and is inserted into a sheet of paper at the 
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scale of the protractor should be made to 
read directly the filtration correction as 
compared to a basic filtration of 0.5 mm. 
platinum. That is, the scale should give 
against @ rather than 

As an example of the use of the protrac- 
tor we have calculated by this method the 
distribution of radiation around a tube hav- 


\\\\. 


Fic. 3. Twenty-five milligrams; active length, 2.5 cm., 1.0 mm. 
platinum filtration. Dosage-rates in roentgens per hour. 


postition supposed to be occupied by the 
point source. To find the dosage-rate at 
any point, the ruler is rotated about the 
steel pin until it passes through the point 
in question. The distance is read off, and 
the dosage-rate with 0.5 mm. Pt filter, and 
the number of milligrams of interest at this 
distance obtained from inverse square law 
tables. At the same time the appropriate 
filtration factor is read on the protractor 
at the place where it is cut by the perpen- 
dicular to the sheet of filter through the 
point source. The linear scale may alter- 
natively be made to read directly in r/hr. 
for some standard amount of radium as in 
Sourtar’s® instrument. For convenience in 
use of the inverse square law tables* the 


ing the following characteristics, and of a 
type commonly used in the uterus. 


Radium content........ 25.0 mg. 
Active length........... 2.5 cm. 
1.0mm. Pt 


Total length............ 3.0 cm. 


This source was treated as five points 
arranged so that each point lay at the 
center of a section of radium 5 mm. long. 
The final distribution of dosage-rates in 
roentgens per hour is shown in Figure 3. 
For points near the axis of the radium and 
beyond its ends, the protractor was not 
used owing to the finite length of the tubes 
which reduces the filtration very consid- 
erably. For each such point in space and 
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point source, the thickness of platinum 
traversed was estimated and the appro- 
priate factor used. The salt correction on 
the axis was taken as equivalent to 0.5 mm. 
Pt, but neglected elsewhere. The final dia- 
gram (Fig. 3) was obtained by graphical 
interpolation of the calculated results. As 
it is Common practice to use two such tubes 
in tandem in the uterus, the combined dis- 
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These points very near to the source are in 
any case uncertain owing to secondary elec- 
tronic emission of variable amount, as the 
tubes are often enclosed in secondary filters. 


DOSE CONTOUR METHOD 


A third method perhaps of greater utility 
has also been used. Returning once more 
to Figure 1, we see that the points P; and 


Fic. 4. Standard dose contours for different thicknesses of platinum (u=1.5 cm.~). 


tribution of the two tubes in this position 
was also obtained with the help of the add- 
ing machine. The complete distributions 
in space may be obtained by rotation of 
the diagrams on their respective principal 
axes. As pointed out later, by the help of a 
“dose finder” the distribution in any plane 
may then be found very easily. 


INTEGRAL TABLE METHOD 


To compare the results of the two meth- 
ods, that is, calculation from the integral 
tables'® and the use of the protractor and 
inverse square law tables, the distribution 
diagram was also calculated from the 
tables. It was not possible to distinguish 
the two sets of results, the dosage-rates 
agreeing throughout to some +2 per cent. 
It is to be noted, however, that no points 
nearer than 5 mm. to the radium were in- 
cluded in the comparison as the point 
source method then becomes inaccurate. 


P, will lie on the same dose contour if 


9.08 9.08 
x? Xo” 
that is, provided 
Xe 
=e pd/2.[sec 


This equation is the polar equation of 
the dose contours, and it is now very 
easy to calculate their shape for different 
materials and thicknesses. For platinum 
(u=1.5 cm.-') these standard dose con- 
tours for different thicknesses in milli- 
meters are given in Figure 4. The shapes of 
these curves are independent of absolute 
size so that to obtain the complete distri- 
bution diagram around a point source we 
first reproduce these curves on bromide 
paper in a number of sizes ranging from 
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x; =15.0 cm. down to x; =2.5 mm. To con- 
struct the diagram for a particular filtra- 
tion, we now copy (with a viewing lantern 
and tracing paper) the curves appropriate 
to that filtration in the various sizes. The 
set of curves thus obtained for a filtration 
of 0.5 mm. Pt is shown in Figure 5. From 
the inverse square law tables we may now 
find the absolute distances along the per- 
pendicular at which convenient numbers of 
roentgens per hour for the strength of 
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dosage-rate at a given place may then be 
found by making transparencies of the dis- 
tribution diagram for a single source and 
placing it in the appropriate positions, add- 
ing with the machine the dosage-rates re- 
ceived at a large number of points from 
each source. By graphical interpolation the 
final diagram may be obtained. 

As a matter of practical convenience it 
is preferable to keep the contour diagram 
of the single source fixed, and proceed as 


Fic. 5. Point source; 0.5 mm. platinum filtration. 


source required are obtained. Placing the 
curves analogous to Figure 5 beneath trac- 
ing paper, we may interpolate with suffi- 
cient accuracy a new set of curves for the 
strength of source and filtration required. 
These final curves look of course very like 
Figure 5, and will therefore not be repro- 
duced. They then serve as the starting 
point for the study of line sources. 

o find the distribution appropriate to 
a particular line source we first decide on 
the number and strengths of sources to be 
employed, the number depending largely 
on the maximum distance at which we re- 
qure to calculate. An accurate diagram 
must also be made of their positions. The 


follows. A sheet of clear celluloid is placed 
over the diagram showing the positions of 
the sources, and a copy of the sources 
traced on to it. This celluloid is then moved 
over the fixed point source distribution 
diagram and the doses added at each point 
in space occupied by a source. It is easily 
proved that the dose at a given point due 
to all the point sources is equal to the sum 
of the values read off from the stationary 
diagram at all the points on the celluloid.* 

In this way the distribution around ra- 


* If the source is symmetrical no difficulty arises, but if it is not, 
then it must be remembered that the spots on the celluloid must 
be used in a position corresponding to the source successively re- 
flected in the x and y axes of the contour diagram. 
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dium needles or tubes of any dimensions 
may be found, and a standard set of dis- 
tributions (not reproduced) has been con- 
structed for our own use. 


DISTRIBUTION OF RADIATION DUR- 
ING TREATMENT OF THE 
UTERINE CERVIX 


In spite of its great practical importance 
it appears that few comprehensive studies 
have been made of the distribution of ra- 
diation during a treatment by radium of 
the uterine cervix. The doses at a few 
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selected points in one plane have been cal- 
culated or Perhaps the 
most instructive studies of the problem are 
to be found in papers by Lucas® and Arne- 
son’ in which approximate calculations of 
radiation distribution are to be found with 
some accounts of their clinical significance. 
We wish to carry the matter further and to 
investigate a few planes completely, so as 
to obtain an idea of the complete distribu- 
tion in space. It was felt that in spite of 
the labor still involved our new methods 
made this possible, and that we might in 
addition indicate how other workers might 
study their own techniques for purposes of 
comparison. The decision to do this arose 
partially from conversations with Dr. Hur- 
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don of the Marie Curie Hospital, and we 
have particularly studied the technique 
used in that hospital as being well known 
and established over a number of years as 
giving satisfactory results. The problem 
has been a little simplified, the sources of 
radium being assumed to be in the posi- 
tions shown in Figure 6, for which we are 
indebted to Dr. Hurdon. The uterine tubes 
in tandem have exactly the dimensions of 
the tubes already discussed. The silver vag- 
inal boxes were assumed flat and square, 
2 cm. side. They are 6 mm. overall depth, 
the top, bottom and side filtration being 
each 2 mm. silver as shown. They are nor- 
mally loaded with four 5 mg. radium needles 
or tubes, with filtration 0.3 mm. of platinum, 
the needles being inserted into the boxes 
as indicated. Platinum tubes of varying 
active lengths are in fact used, but as one 
very commonly employed had only 5 mm. 
active length, they may be replaced with a 
sufficient degree of accuracy for the calcu- 
lations by point sources. We have assumed 
the total filtration to be equal to 1.3 mm. of 
platinum. 


DISTRIBUTION IN THE PRINCIPAL 
(MEDIAN CORONAL) PLANE 


The distribution around the boxes in 
the plane of the diagram (Fig. 6) was cal- 
culated as indicated above from the con- 
tours for 1.3 mm. Pt filter. For points lying 
near the plane of the radium the individual 
thicknesses of filter for each source were 
assessed at each point and not read from 
the contour diagram, so that they may be 
regarded with some confidence. The final 
diagram of one half the distribution in this 
plane is shown in Figure 7. 

By the use of the adding machine, the 
complete distribution due to the two tubes 
and three boxes may be obtained as in Fig- 
ure 8. Very considerable care is required 
in the interpolation, adding and graphical 
interpolation, if accuracy is to be obtained 
in these calculations, and even with the 
various mechanical aids many days are 
required to complete them. The valu:s 
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Fic. 7. Distribution around a 20 mg. box. 


given are dosage-rates in roentgens per We have calculated for comparison the 
hour for the amounts of radium quoted, distribution around an alternative but less 
110 mg. in all. The general shapes are simi- satisfactory technique using only one large 
lar to those found by Lucas® and Arneson.' vaginal box (Fig. 9) and one uterine tube. 
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Fic. 9. Distribution around a 30 mg. tube and a 60 


mg. box. This distribution has been calculated for 
an arrangement commonly used. It should be com- 
pared with the results of the Marie Curie Hospital 
technique calculations. (See following article.) 


Fi: 8. Distribution in the principal plane. 


DISTRIBUTION IN TECHNIQUE FOR 
TREATMENT OF THE BODY OF 
THE UTERUS 

In view of techniques used in the treat- 
ment of the body of the uterus, it is in- 
teresting to see how two 8 mg. tubes placed 
in the cornua of the uterus affect the dis- 
tribution in the principal plane due to the 
two uterine tubes and three vaginal boxes 
(Fig. 8). The dose contour method was used 
for obtaining the distribution of radiation 
around each of the 8 mg. tubes. These were 
1.1 cm. long and 0.5 cm. in diameter with 
a total filtration of 1.0 mm. Pt. The source 
was divided up into four point sources of 
2 mg., and the same method used as in cal- 
culating the distribution around the 20 mg. 
boxes. It was found that very little error 
would have been introduced if the tube had 
been considered as a single point source of 
8 mg. 

The distribution for the 8 mg. tubes, the 
20 mg. boxes, and the uterine tubes (Fig. 
10) was obtained by superimposing dia- 
grams in their respective positions and cal- 
culating the resultant dosage-rate at nu- 
merous points. When the body of the uterus 
is to be treated, only two vaginal boxes are 
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Fic. 10. Distribution in principal plane with 
8 mg. tubes added. 
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used unless the cervix is involved. The 
adding machine was therefore used to ob- 
tain the distribution due to these four tubes 
and two boxes, as shown in Figure 11. 

It is now easy to find the effects at any 
place of displacements of the tubes or 
boxes, or of packing the radium into differ- 
ent positions. We will not, however, dis- 
cuss such details in this paper, as by 
making photographic transparent copies 
of Figures 3 and 7, the reader may deduce 
the values for any arrangement of interest. 


DISTRIBUTION IN SPACE 


The distribution of radiation in space 
around the uterine tubes alone is easily 
found since it may be obtained by rotation 
of the diagram (Fig. 3) about the axis of 
the tubes in a “contour projector’’®:!" but 
the boxes constitute a much more difficult 
problem. At large distances from the boxes 
the isodose surfaces will be nearly spherical 
over a wide solid angle, and we may assume 
to a first approximation that the complete 
distribution in space around one of them 
may be obtained by rotation of Figure 7 
about the line perpendicular to the box. It 
is recognized that this is only approximate- 


Fic. 11. Distribution in principal plane with 8 mg. 
tubes, but without central box and with positiis 
of outer boxes altered. 
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ly true. For techniques involving the use 
of colpostats or similar devices loaded with 
radium needles, the use of rotating dia- 
grams will be a more satisfactory solution. 
Experience in the study of a number of 
sources of different sizes, shapes and filtra- 
tions has, however, revealed a surprising 
similarity in the distribution diagrams for 
diverse sources, particularly at distances 
beyond about twice the linear dimensions 
of the source itself. We may therefore use 
the rotated diagram with little error. 

In order to study the volume distribu- 
tions the “dose finder’’’'° has been de- 
veloped so as to enable the dose received 
from each of a number of sources at a 
given point to be read simultaneously. The 
previous double pointer has been replaced 
by an apparatus having four pointers of 
adjustable length. These straight steel 
pointers were gripped in small chucks which 
he | them very effectively without distor- 
tion. The optical bench of the previous 
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model may be dispensed with. In order to 
keep the apparatus more compact the dis- 
tribution diagrams were reproduced photo- 
graphically half linear dimensions, three 
copies of the “box’’ distribution and one of 
the two tubes in tandem being used. These 
diagrams were set up each in its own small 
gun-metal yoke so as to be able to rotate 
about the required axis. These yokes (Fig. 
12) constitute four small and simple ‘‘con- 
tour projectors.” Each of these diagrams 
was allotted to one of the pointers and 
must be set correctly in space in relation to 
the others, remembering that all four 
pointers are to represent the same point in 
space. This adjustment is made as follows. 
The four axes of rotation were first set 
horizontally with a spirit level. The origin 
of coordinates O was chosen as the end of 
the active length of the near uterine tube. 
With the three perpendicular slides of the 
dose finder at convenient middle positions 
the point O of the tube diagram was ad- 
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Fic. 13a. Distribution in a plane 0.5 cm. 
from principal plane. 


justed to be in contact with the first 
pointer. The center of the middle box (Fig. 
6) lay 7 mm. from this point so the pointers 
were moved by means of the horizontal 
slide 3.5 mm. horizontally (half scale dia- 
gram) and the center of the first box dia- 
gram then set against a second pointer. 
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Fic. 13¢. Distribution in a plane 2.0 cm. 
from principal plane. 
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Fic. 134. Distribution in a plane 1.0 cm. 
from principal plane. 


Similarly, by suitable lateral displacements 
the other box diagrams were set by means 
of the slides in their correct relative posi- 
tions according to Figure 6. It now follows 
that to find the total dose at any point in 
space with the coordinates of the first 
pointer, all we need to do is to rotate the 
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Fic. 13d. Distribution in a plane 3.0 cm. 
from principal plane. 
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Fic. 14a. Distribution in a plane at right angles to 
the principal plane and passing through the two 
lateral boxes. 


respective diagrams until they coincide 
with their pointers, read the values of the 
contributions from each of the sources and 
add them together. The individual values 
are recorded on the adding machine® and 
the addition completed mechanically. In 
this way the complete distribution in any 
plane due to all the sources may be found 
quickly and conveniently. Similarly, if the 
effects of altering the position of one or 
more of the sources are required, as for in- 
stance the effects of packing the boxes 
farther into the lateral fornices, the dia- 
grams are displaced to the new positions 
and the new values read off. It may be re- 
marked that the same type of technique 
applied to a plaster cast of the patient 
enables us to study the distribution due to 
any number up to four roentgen-ray or 
gamma-ray beams simultaneously. It has 
also been applied by us to investigate the 
distribution in space around groups of 
radium needles, using as the basis diagrams 
alrvady referred to. 

'n order to assess the accuracy and ex- 
tend our present observations, we have 
repeated the calculations for diagrams 
dr: wn full size and separating the diagrams 
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Fic. 144. Distribution in a plane 2.0 cm. 
above the boxes. 


of the two uterine tubes making the appro- 
priate changes in technique. Five pointers 
are now required but it will readily be seen 
that by the use of two dose finders simul- 
taneously it is possible to extend the num- 
ber of sources to eight. Many important 
possibilities are opened up by these tech- 
niques. For instance, by using one of the 
pointers (perhaps longer and with a right 
angle bend in it) a skeleton may be set cor- 
rectly relative to the radium sources and 
in this way the doses at points defined 
anatomically as well as geometrically may 
be read off immediately. Similarly, cross- 
sectional diagrams may be set up and again 
the dose at various organs or structures 
deduced. 

The results quoted in this text are those 
obtained from the full scale investigations, 
but the results of the two sets are in good 
agreement with each other. Figures 13a, 
134, 13¢ and 13d represent the distributions 
in planes parallel to Figure 6 (and 8, i.e. the 
principal plane) at various distances from 
it. Figures 144, and 144 represent the dis- 
tributions in two planes perpendicular to 
these, the first (Fig. 14a) passing through 
the origin of coordinates, i.e. the external 
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Fic. 15a. Distribution in a plane passing through 
the 25 mg. tubes and perpendicular to the prin- 
cipal plane. 


orifice of the cervix, and showing the dis- 
tribution in a plane containing the two sil- 
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ver boxes, while the second diagram (Fig. 
144) is parallel to it and passes through a 
point 2 cm. higher up the uterus at about 
the level of the internal os. These diagrams 
are of considerable practical interest in 
relation to anterior and posterior spread. 

It seemed very desirable to investigate 
as well the distribution in the third set of 
perpendicular planes, i.e. the sagittal sec- 
tion. These may of course be equally 
readily deduced using the dose finder, with 
the results shown in Figures 15a, 1$¢ and 
1sd. It may make the anatomical disposi- 
tion of the planes clearer if we reproduce 
Figure 154, superposed on an anatomical 
diagram as in Figure 154. Figures 15¢ and 
1$d show the distributions in planes parallel] 
to Figure 154, and displaced 2 and 4 cm. 
respectively from it. 

As we now have the distributions in 
three mutually perpendicular sets of planes 
it is easy to construct the isodose surfaces 
of particular interest. For instance, by 
cutting out in cardboard the shapes of the 
100 r/hr. contours of the various figures, 
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Fic. 1$c. Distribution in a plane 2 cm. from and 
parallel to the plane which passes through the 
tubes and is perpendicular to the principal plane. 


slotting them appropriately to fit into each 
other and sticking them together in their 
perpendicular positions we obtain a card- 
board framework. If this is now filled up 
with paraffin wax it is easy to mould the 


Fic. 15d. Distribution in a plane 4 cm. from and 
pa allel to the plane which passes through the 
tues and is perpendicular to the principal plane. 


Fic. 16 


surface to the cardboard frame and even- 
tually produce the actual isodose surface. 
The 100 r/hr. surface obtained in this way 
is illustrated in Figure 16. We have found 
these models very instructive. 

It may be objected that in practice the 
uterus is rarely straight and we have there- 
fore included the diagram (Fig. 17) for the 
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Fic. 184. Distribution in a plane passing through 
the 25 mg. tubes and perpendicular to the princi- 
pal plane with the 8 mg. tubes. 


conditions similar to Figure 15d, but with 
the uterine tubes inclined as shown. It will 
be seen how little effect this tilt has on the 
main distribution. 

Finally, at the request of Dr. Hurdon, we 
have studied the distributions in the sagit- 
tal section for the corpus technique (Fig. 
11). The results are shown in Figures 184 
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Fic. 184. Distribution in a plane parallel to 
and 1.5 cm. from Figure 182. 
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and 184, and are of interest in the estima- 
tion of the dose received at the fundus and 
in connection with anterior spread. 

The clinical significance of the values ob- 
tained is described by Dr. Hurdon in the 
paper which follows. It is hoped that the 
description of the results obtained by these 
geometrical methods of investigation will 
enable others to study their techniques in 
a similar way and will illustrate the power 
of the dose finder to solve even the most 
complex distribution problems. 


SUMMARY 


A description is given of investigations 
into the distribution of radiation in the 
neighborhood of radium sources as used in 
the treatment of carcinoma of the cervix 
and body of the uterus. 

Two new methods of calculating the dis- 
tribution of radiation around radium con- 
tainers are described and applied to the 
immediate problems. In particular, a study 
of type of dose contours around linear 
sources is made and complete distributions 
are calculated around a representative se- 
ries of radium needles and tubes. 

New methods are described for the in- 
vestigation of dose distribution through a 
given volume by the use of modified con- 
tour projectors and dose finders. The dis- 
tributions of radiation in a series of 
mutually perpendicular planes are calcu- 
lated for standard clinical arrangements of 
radium sources and the isodose surfaces 
finally built up. A series of diagrams illus- 
trates the results and demonstrates the 
power of these new methods to solve even 
complex spatial distribution problems. 
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RADIUM TREATMENT OF CANCER OF THE UTERUS 
WITH REFERENCE TO THE PHYSICAL MEASUREMENTS OF THE 
RADIATIONS IN ACCORDANCE WITH THE INVESTIGATIONS OF 
W. V. MAYNEORD AND J. HONEYBURNE 
By E. HURDON, M.D. 


Marie Curie Hospital 
LONDON, ENGLAND 


| IS proposed in this paper to consider 
the clinical significance of the physical 
measurements of the dosages delivered by 
intracavitary radium in the treatment of 
cancer of the uterus. Special consideration 
is given to the volume distribution and the 
isodose contours of the radiations in rela- 
tion to critical points in the pelvis when the 
radium sources are distributed according 
to the techniques developed at the Marie 
Curie Hospital for the treatment of car- 
cinoma of the cervix and corpus uteri. 

With very few exceptions, intracavitary 
radium was employed without supplemen- 
tary external radiations up to the end of 
1932. The five year results obtained by this 
method are given in Tables 1 and u. The 
employment of the complementary radium 
and roentgen rays or teleradium treatment, 
now in general use, is not included in this 
discussion. 


CERVIX UTERI 


The intracavitary radium treatment of 
cervical cancer has steadily progressed from 
the purely empirical treatment of thirty 
years ago to one established on a more 
sound biophysical basis. The studies of the 
dosages delivered at selected points in the 
pelvis, following the standardization of the 
unit of measurement of roentgen rays and 
the relative unit of radium, provided the 
clinician with more definite information 
concerning the radiations delivered to these 
areas.*!!2 A further advance of great im- 
portance is now found in the clearer con- 
ception of the volume distribution, and in 
particular, the more precise knowledge con- 
cerning the radiations delivered at any 
point in the pelvis in relation to the radium 
sources, which the work of Mayneord and 
Honeyburne has made possible. ““A Physi- 


cal Study of Intracavitary Radium Ther- 
apy” by these investigators® implies elab- 
orate calculations of the radiations from 
each radium source and their summation in 
the production of the final isodose con- 
tours. The use of the dose contour projector 
and its application to the three-dimensional 
dose finder’ has facilitated this work, and 
the adaptation of the adding machine has 
simplified the calculations which other- 
wise would have been a very laborious and 
time-consuming undertaking.® These cal- 
culations, particularly the isodose contours 
at short distances and in different planes, 
provide a valuable guide for adapting the 
distribution of the radium sources in rela- 
tion to the pathological anatomy of the 
individual case so as to obtain the most 
effective dosages at essential points and to 
minimize foci of excessive intensity. They 
also enable one to assess the results of treat- 
ment in the light of the dosages given to the 
tumor insofar as the spread of the growth 
in the pelvis can be determined clinically. 
By means of the appropriate isodose trans- 
parencies arranged in their correct posi- 
tion in relation to the arrangement of the 
applicators, the dosages at any point can 
be readily determined in the dose finder.’ 
Tracings on glass plates correctly arranged 
in a viewing apparatus give an illuminating 
picture of the volume distribution. It is 
to be noted that this study is concerned 
only with the physical measurements of 
the radiations, and the time factor is con- 
noted only in relation to intensity. The 
total dosage, therefore, can be calculated 
only as radiations of a certain intensity ob- 
tained under specified conditions, delivered 
in so many hours on various isodose sur- 
faces, or at selected points in the pelv's. 
Cognizance is not taken of the biological 
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effects in relation to the time-spacing fac- 
tors. It is therefore necessary in all cases 
when stating a dosage to give full details 
concerning the technique as well as the 
estimated total dosage in roentgens. On the 
basis of physical measurements and esti- 
mated effective cancer doses, various sys- 
tems of dosage for pelvic cancers have been 
described, apparently for routine treat- 
ments. It is well to emphasize the risk in 
stating without the necessary qualifications 
that the aim should be to deliver a minimal 
dosage of, say, 5,000 roentgens to the entire 
potential cancer-bearing region. Such a 
dosage carried out by means of comple- 
mentary radium and roentgen or telera- 
dium therapy would probably be effective 
as regards the primary results in a large 
percentage of cases, but in some cases 
would defeat the end in view and might 
even be disastrous. On the other hand, in 
certain tumors the average dose is often 
found to be inadequate, and cautious in- 
crease of the dosage may be indicated. In 
the estimation of the dosages there are 
ample chances of error in both directions; 
slight deviations in the relative positions 
of intracavitary radium sources may have 
a large effect on the radiations delivered a 
short distance away. Moreover, it is al- 
ways to be borne in mind that the direct 
effect of radiations on the malignant cells 
is not the only factor concerned in the 
results of radiotherapy; there is the influ- 
ence of the irradiated cancer matrix and 
the tumor bed, also the general somatic 
influence in response to irradiation, pos- 
sibly in relation to direct or indirect hor- 
mone influences. These individually vari- 
able biological factors may perhaps be 
more important in cancers of the reproduc- 
tive organs than, for instance, in skin can- 
cers. The greater resistance of metastases 
in the lymph nodes would also seem to be 
due to special biological influences. The 
biological responses to radiations with re- 
ference to the factors of intensity and time- 
spacing and the cumulative effects of 
spa.ed doses, also of the fractionated pro- 
tra ted dosages, need only be mentioned 
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in this paper which is primarily concerned 
with the clinical implications of the physi- 
cal measurements of the radiations. These 
factors, however, would have to be con- 
sidered when assessing the effects of a 
physically measured tumor dosage.° 

The technique employed at the Marie 
Curie Hospital is based on the principle of 
the moderately intensive interrupted dos- 
age elaborated first at the Radiumhemmet 
in Stockholm. The application of the prin- 
ciple, however, has been developed along 
somewhat different lines. A wide distribu- 
tion of the radium sources, so as to obtain 
the most effective dose possible in distant 
tumor areas and at the same time to pro- 
tect neighboring tissues and organs from 
over-irradiation, has been the aim in the 
development of the technique. Hitherto, 
only a general application of the primary 
laws of radiation physics has been possible, 
and we have had no method of estimating 
to a useful degree of accuracy the physical 
value at different distances of the com- 
bined radiations emanating from the dif- 
ferent radium sources, and the amount 
contributed by each source. To the clini- 
cian the value of the individual measure- 
ments is obvious, even though too much 
stress should not be laid on the precise 
accuracy of an estimated combined dosage 
resulting from changes in the relative posi- 
tions of the radium sources. 

The chief factors to be considered in the 
distribution of the radium sources are the 
normal and pathological anatomy of the 
uterus and the tolerance of the surround- 
ing structures. With intracavitary radium 
therapy a homogeneous irradiation of the 
tumor region is not attainable, and al- 
though a relative homogeneity may be 
feasible, it is not usually advisable in the 
case of cervical cancers because of the nat- 
ural lateral trend of the pelvic extension of 
the growth and the close proximity of the 
bladder and rectum. 

The cervix is situated in the center of 
the true pelvis and the uterus lies in a 
mobile anteverted position with a slight 
anteflexion of about 30 degrees. The exter- 
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nal length of the uterus is about 8 cm.; the 
cavity between 6 and 7 cm. (cervix 2.5 cm., 
corpus 3.5 cm.), and its walls vary from 
1.3 to 2 cm. in thickness at various points 
in circumference. It is supported by a 
fibrous or fibro-elastic tissue which be- 
comes more compact to form the cervical 
parametria laterally, and the uterosacral 
ligaments posteriorly; a looser tissue sepa- 
rates the cervix from the bladder. Above 
the level of the cervix, the parametria 
merge into the broad ligaments which con- 


Fic. 1. Radium treatment of a typal case of cancer 
of the cervix, i.e. early cancer and the uterus nor- 
mal in size and contour. 


sist of areolar tissue enclosed in the uterine 
reflexion of the peritoneum. The clinical 
differentiation of these two structures is 
important in relation to cancers of the 
uterus, on account of the differences in the 
lymphatic systems of the cervix and corpus 
and their relation to the pelvic and ab- 
dominal spread of the growth. 

In view of the lateral trend of the pelvic 
extension of cervical cancer and in order to 
avoid radiation injuries of the bladder and 
rectum, it is apparent that within the pel- 
vic area the isodose surfaces of the radia- 
tions should have the form of an extended 
ellipsoid with a transverse long axis. The 
model (Fig. 16*) shows the distribution 


* This figure is found in the paper by Mayneord and Honey- 
burne’ published in this issue. This applies to all figure references 
above 4. 
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particularly well: The shapes of the con- 
tours correspond to that of the 100 r/hr. 
isodose curves. 

In a typal case—the uterus normal in 
shape and size—(Fig. 1) the distribution of 
the radium sources is as follows: 


An intrauterine tandem extends from the 
fundus to the external os and consists of two 
tubes each 3 cm. long and each containing 25 
mg. of radium. The filtration is 1.0 mm. of 
platinum. 

The vaginal applicators consist of three 
plaques or flat boxes, 25 X20X6 mm. made of 
silver 2 mm. thick. They contain four 5 mg. 
radium needles or tubes with filtration 0.3 mm. 
of platinum. 

All flat applicators and tubes are encased in 
rubber screens 1.5 mm. thick. 

The total dosage is given in sixty-six hours, 
divided into three treatments of twenty-two 
hours each, given at intervals of one and two 
weeks. 

The values of the radiations from the differ- 
ent radium sources are shown in Figures 3 and 
7 (both figures in paper by Mayneord and 
Honeyburne), and the isodose contours result- 
ing from the combined radiations from the 
different sources used in a typical application 
are shown in Figure 8. 

Extra tubes are added to the uterine 
tandem when the cavity is more than 7 
cm. in length, and the vaginal applications 
are modified to conform with the size and 
flexibility of the vault and to the anatomi- 
cal type of the local growth. The four prin- 
cipal types to consider are: (1) the fungat- 
ing inverting growth which may involve 
only the cervix and vault or may invade 
the greater part of the vagina; (2) the 
nodular infiltrating tumor which may ex- 
tend in all directions; (3) the ulcerative or 
excavating growth; (4) the sclerosing type 
which may cause almost complete stenosis 
of the vault and upper vagina. In the late 
stages all types may form craters. 

In all the modifications of the treatment 
to conform to the different anatomical con- 
ditions, the standard radium components 
are used and by the use of the appropri.ite 
transparencies the effects on the dos. ge 
resulting from the change in the appl<a- 
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tions may be readily calculated to a useful 
degree of accuracy. 

When the tissues in the cancer region are 
atrophic, especially senile atrophy, the 
total dosage is reduced. 

The total radium application varies from 
6,000 to $8,000 roentgens. 

When packing the applicators in the 
lateral fornices the aim is to ensure that the 
radium is as high up and as far out towards 
the pelvic wall as possible. As a rule pack- 
ing is preferred to any form of fixation ap- 
paratus; there is greater facility in placing 
the applicators and at the same time dis- 
tance protection is provided. The diagram 
(Fig. 2) shows how the applicators may be 
placed according to the rigidity or flexi- 
bility of the parametria; when rigid only a 
low position is possible, but when flexible 
the radium may be packed 1.§ or 2 cm. 
nearer to the pelvic wall thereby increasing 
the dosage at this point and diminishing 
the intensity in the cervix. The advantages 
of packing the applicator well up and out 
are evident. The dosage contributed by 
this source to point 4—at the level of the 
internal os and 5 cm. from the midline- 
according to the position of the applicator 
is as follows: 

Radium source at position 1, dose at 4 
390 

Radium source at position 2, dose at 4 
r. 

Radium source at position 3, dose at 4 
1,980 r. 

These figures are obtained by the use of 
transparencies of the dose contours in ap- 
propriate positions. In Figure 7, it is seen 
that the radiations from the 20 mg. vaginal 
applicator have the value of 50 r an hour 
on the surface of an ellipsoid with radii 
1.¢ and 2 cm., and a value of 120 r/hr. at 1 
cm from the surface of the applicator. The 
infiltrated parametria and the invaded 
parimetrial glands can be effectively 
tre:ted when there is sufficient flexibility, 
an apparently invaded obturator glands 
ha, been adequately treated by packing 
the vaginal applicator well up against the 
obi \rator area. 
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Thickening and rigidity of the parame- 
tria when largely due to inflammation and 
edema usually subside after the first treat- 
ment; the remaining treatments can then 
be carried out satisfactorily. When, how- 
ever, there is dense nodular tumor infiltra- 
tion the applicator can only be placed 
across the fornices, and the contraction of 
the tissues after the first irradiation may 


Kic. 2. Radium treatment of cancer of the cervix. 
The positions in which the lateral applicators are 
placed according to the rigidity or flexibility of the 
parametria. 


increase the difficulty; on the other hand, 
the shrinking of the growth diminishes its 
bulk and may bring the outlying parts 
nearer the sources of radiation. Even so, 
it is doubtful if intracavitary radium alone 
can be applied so as to deliver an adequate 
dosage in many cases of cervical cancer as- 
sociated with bulky nodular infiltration of 
the parametria and invasion of the tissues 
lining the pelvic walls. 

For the study of the effectiveness of the 
typical dosage in critical regions and the 
probable effect on vulnerable neighboring 
organs, the following points have been 
selected: 


Lateral Pelvic Regions (Fig. 7). 


A. 2m. from the cervical canal at the level 
of the internal os. Total dosage 6,600 r. 

B. 4 cm. from the canal at the same level. 
Total dosage 3,300 to 4,500* r. 

C. 5 cm. from the canal at the same level. 
Total dosage 2,300 to 3,800* r. 

D. At 1 cm. above the external os, § cm. from 
the canal. Total dosage 2,640 to 5,000* r. 


* Lateral applicators packed well up and out. 
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Anterior and Posterior Regions (Fig. }). 
The critical regions, both with regard to the 
effective treatment of the cancer and to the 
vulnerability of the bladder and rectum, 
extend from the level of the external os 
upward for about 3 cm. The dosage-rate 
close to the cervix between these levels is 
200 r/hr; it is then rapidly reduced to 
100 r/hr. at 1 cm. from the cervix anterior- 
ly, and at 0.5 cm. posteriorly. At 1.5 cm. 
from the cervix the total dosage anteriorly 


Fic. 3. Radium treatment of cancer of the cervix. 
Sagittal section through the intrauterine tubes and 
the middle vaginal box. The dotted lines indicate 
the distention of the vagina by the pack. 


is 3,760 r and posteriorly 3,300 r. Careful 
packing ensures this distance in most cases, 
moreover the thickness of the carcinoma- 
tous cervix itself may greatly increase the 
distance; in some cases, however, reduc- 
tion of the dosage may be necessary. The 
dosages delivered to the bladder and rec- 
tum are shown in the diagrams of the 
isodose curves at different distances from 
the principal plane (Figs. 13¢ and 13d); and 
in the diagrams of the transverse sections 
taken at the level of the external os, also 
at 2 cm. above the os (Figs. 144 and 140). 
These dosages are also shown in the dia- 
grams of the sagittal section (Fig. 15a), and 
at 2 and 4 cm. parallel to the plane of the 
sagittal section (Figs. 15¢ and 15d). The 
importance of an empty rectum and of 
preventing over-distention of the bladder 
is obvious. The comparatively small effect 
on the dosage of the slight anteflexion of 
the uterus is seen by comparing Figures 1 $4 
and 17. 

The ureters as they pass forward at the 
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level of the internal os, 2.5 cm. from the 
midline, receive a dosage of 6,600 r at the 
side of the cervix, diminishing to about 
3,300 r at their junction with the bladder. 
This dosage is well tolerated and we have 
no evidence of injury or constriction of the 
ureter which could be attributed to direct 
radiation action. 

On account of the intense radiation in 
the cervix it might at first sight seem that 
if the central plaque were omitted and the 
radium in the lateral applicators slightly 
increased a better distribution of the radia- 
tion would be obtained. It will be seen, 
however, in Figures 144 and 144 that the 
intensity diminishes more rapidly ante- 
riorly, still more posteriorly, than in the 
lateral directions, particularly in the prox- 
imal 3 cm. In the plane passing through the 
external os (Fig. 14a) the isodose surface 
having a value of 60 r/hr. (total dosage 
3,960 r) is at 3 cm. anteriorly and 4.5 cm. 
laterally. In the plane 2 cm. above the os 
(Fig. 144) this isodose curve is at 2.8 cm. 
anteriorly and 3.6 cm. laterally. The omis- 
sion of the central plaque would cause a 
further reduction of the radiations an- 
teriorly with the result that a bulky growth 
involving one or both cervical lips, or a 
growth extending into the anterior or pos- 
terior fornix, would be inadequately 
treated. In practice, the central applicator 
is often placed anterior or posterior to the 
lateral ones, according to the conditions 
found; or it may even be omitted at the 
third treatment, or altogether. In many 
cases applicators are placed against the 
vaginal walls. The effects on the dosage 
resulting from these changes may be readily 
calculated. 

The rapid falling away of the radiations 
in the vagina is shown in Figure 8. It 1s 
evident that in conjunction with the dimin- 
ishing intensity a firm gauze pack which 
distends the vagina, especially the anterior 
and posterior fornices, and forms a dense 
wedge from the vault to the outlet, gives 
adequate distance protection to the rectum 
and bladder (Fig. 3). Above the posterior 
fornix the rectum is protected from direct 
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radiation by the intervention of Douglas’s 
cul-de-sac. It would appear that, unless the 
growth involves the posterior fornix and 
the applicator is placed directly on the 
rectovaginal septum, the total radiation 
reaching the rectal tissues does not exceed 
about 3,500 r at any point (Fig. 142). 
Among more than thirteen hundred cases 
of cervical cancer treated by radium alone 
there have been no cases of intestinal in- 
jury and there have been only two cases 
of primary rectal injury, neither being 
serious; there have been no primary blad- 
der lesions. Unless the radiation is very in- 
tensive or the dosage excessive, rectal and 
bladder injuries due to late radium reac- 
tions are not caused by the direct action 
of radiation on these structures, but are 
the result of slowly developing obliterative 
arteritis and the resulting ischemia or 
thrombosis and infarction. The vessels 
principally affected are the middle hemor- 
rhoidal vessels, or in rare instances, the 
middle vesical vessels. Severe late reactions 
have occurred in 1.5 per cent of the cervical 
cancers, mostly during the early years of 
the clinic; none have occurred in the can- 
cers of the corpus. 

It has been suggested by Todd" that 
retroversion of the uterus might be respon- 
sible for many of the late rectal injuries 
because the corpus may then be in direct 
contact with the rectum and the hemor- 
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rhoidal vessels. This might be so, although 
we have no definite evidence of a causal re- 
lationship; nor indeed is there a direct rela- 
tion between late radiation reactions and 
the dosage alone. The total increase of 
dosage to the rectum from this source 
might be considerable, varying from 1,200 


Fic. 4. Radium treatment of cancer of the corpus. 
The cornual tubes are threaded with flexible but 
firm wire. 


r at the top of the fundus to a maximum of 
about 2,300 r on the posterior surface of 
the corpus. On the other hand, if there is 
an acute retroflexion the interposition of 
the solid uterine body would to some ex- 
tent protect the rectum from the more 
intensive irradiation of the lower segment 
and cervix. 

In a considerable percentage of cervical 
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CANCER OF THE CERVIX TREATED BY RADIUM THERAPY. 
RESULTS AT THE END OF FIVE YEARS 


ition Examined 
Treated 5 Years 
Stave I 36 36 31 
Stave 1 140 140 88 
Stave I 408 408 131 
Stave IV 141 117 10 
Total 725 701 260*t 


y 3 cases had supplementary roentgen therapy. 
ly 10 cases had supplementary roentgen therapy. 
‘re was evidence of recurrence in § cases. 


Died of Survival Ratio at End 
Died of Inter- of 5 Years 
Cancer Current 
Disease Relative Absolute 
‘ 88% 88% 
46 6 65% 65% 
272 5 32.2% 32.2, 
106 I 8.5% 1% 
428** 13 37% 35 8% 
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cancers the growth has invaded the muscu- 
lar coats of the lower uterine segment, and 
in some the entire musculature or the 
mucosa of the corpus has been involved. 
In such cases additional radium tubes are 
placed in the fundus as in primary cancers 
of the corpus (Fig. 4; also 11, Mayneord and 
Honeyburne), but the three vaginal appli- 
cators are retained. 

Extensions of the cancer to the lower 
vagina and the vulva are treated by means 
of interstitial or surface radium. The dose 
contours of the radium needles used in im- 
plants and in the surface applicators are 
similar to those of Figure 4 of Mayneord 
and Honeyburne’s paper. The volume or 
single plane dosages can be determined by 
individual calculations. 

The five year survival ratios of the cases 
of cancer of the cervix treated up to the end 
of 1932 are shown in Table 1. The alloca- 
tion of the cases to the different categories 
is according to the classification adopted 
in 1937 by the League of Nations Commis- 
sion. 

CORPUS UTERI 

In the treatment of cancer of the corpus 
uteri, the application of the principle of a 
measured radiation dosage designed to give 
an effective dosage to the entire tumor vol- 
ume may be difficult because of the doubt- 
ful clinical diagnosis of the pathological 
anatomy of the individual case. The ir- 
regularities of the uterine cavity, depend- 
ing upon the point of origin and character 
of the growth, may interfere with the cor- 
rect arrangement of the radium sources. A 
fungating inverting growth usually dimin- 
ishes considerably after the first treatment, 
and subsequent application can be done 
satisfactorily; more difficulty is experienced 
in the treatment of massive infiltrating 
growths. Among our 185 irradiated cases, 
however, there was rarely any difficulty in 
making a correct distribution of the appli- 
cators. 

The technique, as in the case of cervical 
cancer, is based on the principle of a mod- 
erately intensive, interrupted dosage. A 

wide intrauterine distribution of the ra- 
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dium sources which consist of tubes of dif- 
ferent lengths but of uniform thickness, 
and made up of the standard radium com- 
ponents, is carried out as effectively as 
possible under the existing pathological 
conditions; cross-fire is provided by appli- 
cators in the lateral vaginal fornices. 

The details of the technique of the treat- 
ment of cancer restricted to the body of 
the uterus (Fig. 4) are as follows. 

The intrauterine tandem extends from 
the fundus to the external os, as in the case 
of cervical cancer; in addition small tubes 
1.1 cm. in length, filtration 1 mm. plati- 
num, and each containing 8 mg. of radium 
extend transversely from the top of the cen- 
tral tandem to the cornua. 

The applicators are placed in the lateral 
fornices and packed as high as possible in 
the direction of the uterine cornua (Fig. 4): 
In order to avoid stenosis, no applicator is 
placed against the cervix unless it is in- 

vaded by the growth. 

The standard radium components, the 
intrauterine tubes and vaginal boxes, also 
the screenage, are described earlier in the 
paper in relation to the treatment of cancer 
of the cervix. The time and time-spacing is 
the same as in the treatment of cervical 
cancers. 

The value of the radiation contributed 
by the 8 mg. cornual tubes (Fig. 10) is of 
considerable interest; the total dose from 

each tube is 1,980 r at 1.5 cm., and 990 rat 
2 cm. The isodose contours in the region of 
the fundus shown in Figure 10 compared 
with the contours in Figure 8 demonstrate 
the effect on the total dosage in this region. 
The effect of the cornual tubes and the high 
position of the lateral boxes on the dosage 
in the fundus and lateral walls of the cor- 
pus are seen by comparing the isodose con- 
tours in Figures 8 and 11, also Figures 154, 
1 $c, 184 and 184. Somewhat similar distri bu- 
tions of the radium sources have been 
described by several writers;!"° the «is- 
tribution used by H. A. Kelly is also sim lar 
(personal observation). At the Radivm- 
hemmet, Stockholm, a quite diffe 
method has been evolved.’ 
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For the study of the dosages in the essen- 
tial regions in cancer of the corpus the 
following points have been chosen (Fig. 4). 


A. At 0.6 to 0.8 cm. in the musculature of the 
fundus and the lateral walls of the corpus, 
and cm. depth in the anterior and pos- 
terior walls. Total dosage 6,600 r. 

B. At 1 cm. depth in the musculature of the 
fundus. Total dosage 4,620 r. 

C. On the peritoneal surface of the fundus. 
Total dosage 2,640 r. 

D. On the peritoneal surface of the corpus. 
Dosage 4,620 r. 


The typical arrangement of the radium 
sources would appear to provide an ade- 
quate irradiation of cases of cancer of the 
corpus in which there is little, if any, en- 
largement of the uterus and the growth has 
not penetrated to the peritoneal surface. 
It would be particularly effective in the 
papillary inverting cancers which are the 
most frequent type in the corpus and sel- 
dom invade deeply until in an advanced 
stage. This type of growth in many cases 
would not extend beyond the area enclosed 
within the isodose surface which has a dos- 
age-rate of 100 r/hr., or a total dosage of 
6,600 r. 

The chief point at which the dosage 
might become ineffective if the growth has 
deeply invaded the musculature is a narrow 
anteroposterior tract on the top of the fun- 
dus where there is a decline of the radia- 
tions from the cornual tubes (Fig. 18a). 

When the uterine cavity is enlarged and 
more than 6 cm. in length, extra tubes of 
radium are added to the tandem and longer 
tubes with an equivalent radium content in 
the cornua; the surface dosage is correspond- 
ingly increased. Great increase in the 
thickness of the uterine walls, particularly 
irregular nodular thickening, causes the 
greatest difficulty in making an efficacious 
intracavitary application; shrinking of the 
growth after the first application, however, 
off n ensures more effective irradiation 
tro. the remaining applications. Increas- 
ing the radium content in the tubes, or 
ov: lapping the radium sources in the tan- 
de: on account of an obstructed cavity, is 
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attended by considerable risk of over-ir- 
radiating a thinned-out area, or of necros- 
ing degenerated contact surfaces. 

When a cancer of the corpus has invaded 
the cervix the intrauterine radium is ap- 
plied in the usual way according to the size 
of the cavity, and three vaginal applicators 
are then used and are applied as in cases of 
primary cervical cancer (Fig. 2; also Fig. 
10, Mayneord and Honeyburne). When 
both cervix and corpus are involved in a 
new growth the treatment is the same ir- 
respective of the origin of the cancer. 

The five year survival ratios of cases 
treated by irradiation up to the end of 1932 
are shown in Table 1. All favorable cases 


TaBLe II 
CANCER OF THE CORPUS TREATED BY RADIOTHERAPY. 
RESULTS AT THE END OF FIVE YEARS 


Alive | 
Number) at End | Per- 
Stages of Growth Treated | of Five | centage 
Years | 
Operable 7 7 100 
Technically operable 
(surgery contra- 
indicated) 33 8 54.5 
Combined operable 40 25 62.5 


Technically inoperable) 27 4 14.8 


18 cases were treated by combined radium and 
roentgen rays: 9 operable—6 living; 9 inoperable 
2 living, 1 lost to view. 


(60 per cent of the total number) were 
treated surgically, and with few exceptions 
only those unsuitable for surgery are re- 
ferred for radiotherapy. 

Supplementary roentgen irradiation or 
teleradium treatment to ensure an ade- 
quate dosage in the outer muscular coats, 
to excrescences on the peritoneal surfaces 
and further pelvic extension, should be 
given between or following the radium ap- 
plications in all suitable cases. Unfortu- 
nately, in many cases of cancer of the 
corpus, radiation treatment is elected on ac- 
count of excessive obesity, especially obes- 
ity associated with cardiovascular lesions, 
and in these cases external irradiation 
sometimes does more harm than good. 
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SUMMARY 


The clinical significance of the physical 
measurement of the dosage delivered by 
intracavitary radium, in particular the 
clinical value of the calculations of the 
radiation from the individual radium sourc- 
es, is discussed. 

The application of the radium is con- 
sidered in relation to the pathological 
anatomy, especially in relation to the 
natural trend of the spread of the growth 
in the pelvis and vagina. 

Diagrams of the isodose curves calcu- 
lated at short distances and in different 
planes (loc. cit.) demonstrate the dosage- 
rates obtained at critical points—indicated 
in the anatomical diagrams—in relation to 
the spread of the cancer, and the tolerance 
of the bladder and rectum. 

When changes in the relative positions of 
the applicators are made in accordance 
with the pathology of the individual case, 
the dosage-rate at essential points can be 
readily calculated. 

The techniques used at the Marie 
Curie Hospital in the treatment of cancer of 
the cervix and corpus uteri are described. 
The tables show the five year survival 
ratios of the cases treated. 
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EFFECTS ON THYMUS AND TESTIS OF THE RAT 


WHEN THE THYMUS IS IRRADIATED 


By B. JOLLES 
Duchess of Bedford Research Fellow, Barnato Foel Laboratories, The Middlesex Hospital 


LONDON, ENGLAND 


INTRODUCTION 
A paper entitled effect of atrophy 

of the thymus following roentgen irra- 
diation” by Gershon-Cohen, Shay, Fels, 
Meranze, and Meranze,’ the claim is made 
that, subsequent to the irradiation of the 
thymus of the rat, there were profound 
changes in the testicle of the animal. Thus, 
to quote the authors, ““No spermatozoa are 
visible. Only a single layer of cells bounds 
the periphery of each tubule; and these cells 
stain poorly. No spermatogenic cells in an 
active stage are apparent. Each tubule is no 
longer crowded with active proliferating 
spermatogenic cells. Only an amorphous 
detritus remains. Sterility could be pre- 
dicted on this histological picture. Changes 
are also present in the remainder of the 
male genital tract not yet completely stud- 
ied.”’ A later account of what the authors 
called preliminary experiments has been 
given in the Yournal of the American Medi- 
cal Association.? The claim of the experi- 
mentalists amounts to no less than saying 
that by giving a local dose of roentgen 
rays to the thymus of young rats the tes- 
ticles of these animals can be completely 
disorganized. 

| have not repeated these experiments; 
a true repetition of such work could not, 
indeed, be undertaken unless every variable 
could be properly controlled, including the 
strain of rats used by the authors. But a 
series of experiments has been carried out 
in which the thymus of the rat has been 
exposed to carefully measured doses of 
rocntgen rays, and at definite intervals the 
animals have been killed, with subsequent 
eximination of thymus and testis. It may 
be said that, while it is easy to produce 
prv'ound degenerative changes in the thy- 
mu- by means of roentgen irradiation, in 
no case has the slightest sign of abnormality 
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in testicles removed from such irradiated 
animals been seen by us. 


METHOD OF EXPERIMENTATION 


It may be recalled that the method of 
the authors cited was to expose the thymus 
of the young rat through the skin to doses 
of roentgen rays, keeping the rest of the 
animal protected from the rays. The ani- 
mals were then kept for various periods for 
examination of the pituitary and testis and 


X2 
400% 100% 
97% 85% 


Fic. 1. Drawing to double scale. The 4 mm. depth 
corresponds to the depth of the mid-plane of the 
irradiated thymus. X, is the roentgen-ray beam 
of Gershon-Cohen, ef a/., X2 is the roentgen-ray 
beam of the author. 


of the mating power of the irradiated rats 
(males). 

The authors used roentgen rays gener- 
ated at 130 kv., the rays being filtered by 
2 mm. of aluminum. Bearing in mind the 
size of the thymus in rats a few days old, 
the suitability of such voltage may be ques- 
tioned when it is clearly desirable to reduce 
to a minimum the irradiation of other or- 
gans or tissues. From the absorption coefhi- 
cient of such radiation (=0.20 cm.~") it 
will be seen that the dose delivered at a 
depth of 4 mm. below the skin will be 2,140r. 

The present series of observations has 
been made with roentgen rays generated at 
60 kv., the absorption coefficient of the 
tissues being 0.27 cm.-'. Calculation on 
similar lines shows that, for the same skin 
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Fic. 2. 4, young male rat which received a dose of 
radiation of 4,000 r to the thymus forty-eight 
hours after birth. B, control rat. Photographs 
taken six days after 4 was irradiated. 


over the area of irradiation. 


Fig. 3. 4, young male rat which received a dose of radiation of 4,000 r forty-eight hours after birth. B, 
trol rat. Photographs taken nineteen days after birth. 4 is quite under-developed with marked ulcera 


B. Jolles FEBRUARY, 1941 


dose, the dose delivered at this depth of 4 
mm. is 1,875 r. This ratio 2,140/1,875, i.e. 
1.14, should be borne in mind when the 
attempt is made to evaluate the present 
results, because for every similar nominal 
dose of roentgen rays to the skin of the 
rats in the authors’ experiments and in 
ours, the dose to the thymus has always 
been rather larger in the former case; this 
is inevitably so when one gives the same 
skin dose, though using different average 


wave lengths (Fig. 1). 


FIRST SERIES OF EXPERIMENTS 


The first series of experiments was car- 
ried out on 36 young rats, with 24 others 
serving as controls. Rats one to two days 
old were strapped on a cork board with 
adhesive tape and shielded with a lead 
screen 1.5 mm. thick. A circular aperture 
of 10 mm. diameter in this screen allowed 
the irradiation of the region of the thymus. 
The irradiation factors were: 63 kv., 3 ma., 


on 
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Fic. 4. B, control and J, irradiated male rats showing complete thymus atrophy after a dose of radiation 
(2,200 r on the skin) delivered to the thymus. The development of the testis in the irradiated animal did 
not show any change as compared with the control animal eighty days after treatment. 


filter 1 mm. Al, focal skin distance 15 cm., irradiated (approximately the distance of 
output rate 30.5 r/min. at the skin surface. the testes from the thymus) was 0.3 r/min., 
The amount of radiation at a point covered i.e. 1 per cent of the total radiation. Less 
with lead, distant 28 mm. from the area than 0.4 r/min. was detected at a point 


Fic. 5. 4, thymus atrophy twenty-eight days after irradiation of a rat two 
days old. X 150. B, control. Normal thymus X 150. 
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which corresponds to the site of the hypoph- 
ysis. The dose given was 2,200 r in four 
consecutive daily doses of 550 r. 

Besides these experiments, 12 rats were 
treated with doses of 4,000 and 5,000 r in 
daily doses of 1,000 and 1,250 r; they suf- 
fered heavily from the effects of the irra- 
diation, the animals dying five to eight days 
after treatment (Figs. 2 and 3). 

The experimental rats have been killed 
at intervals ranging from five to ninety- 
two days after treatment. Two days after 
treatment it is possible to see in the irra- 
diated region a slight erythema which per- 
sists for eight to twelve days. About fifteen 
days after treatment a moist exudate cov- 
ers the irradiated skin, and is succeeded by 
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Fic. 6. 4, thymus of a rat fifty-six days old 
which received 2,200 r to the skin two days 
after birth. 150. B, testis of the same ani- 
mal. X150. C, section of a seminiferous 
tubulus of the same testicle. 600. 


a dry desquamation. A subsequent alo- 
pecia appears, but this is not always per- 
manent. Similar effects, in a slightly lesser 
degree, are observed on the back of the 
rats over an area which is about twice as 
great as the anterior one. 

Five days after treatment the thymus 1s 
evidently atrophic and histologically shows 
a marked destruction of the cortex and 
medullary part of the gland. Only here and 
there single lobuli, in which it is difficult 
to see the normal structure of the thymus, 
show what remains of the gland (Figs. 4, 
5, 6 and 7). 

In about 20 per cent of the cases, in 
which there was no doubt that the irra 
tion had been uniform with the rest of the 
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series, some lobuli were found completely 
destroyed and some apparently normal. 
This appears to show a certain tendency 
of the thymus to regenerate. 

It should be stated that our deductions 
on the examination of the testes are based 


only on animals which showed macroscopi- 
cal and histological atrophy of the thymus. 
The fact is that no significant histological 
changes were seen in the testes as long as 


) ninety-two days after treatment. 

| The normal structure of the testis of the 

# rat was observed throughout the period of 
. our investigation, and, though it may be 
r- very difficult to express an opinion about 
er the picture of the testis in young rats from 
re five to twenty-five days old, no doubt exists 
as about the normal development of the male 

gonads in rats over that age. The seminif- 
is tubules are normally covered with 
vs & three or more layers of cells which stain 
nd =) Well. In rats over fifty days old the lumen 
nd crowded with spermatozoa. No differ- 
ilt le ences between control rats and those in 
is, | Which the thymus has been destroyed were 
4 seen. Spermatogenesis was normal in the 

experimental rats. 

in | After an interval of forty days, two irra- 
ia- diat: female rats were mated with two 
he = ‘tac ited males in which the thymus was 
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Fic. 7, 4 and B. Testis of rats ninety-two days old with thymus atrophy after irradiation. Dose 2,200 r 
to the skin two days after birth. X 150. 


eventually found to have disappeared; 
there were normal litters of five and seven. 

The rate of body growth in rats in which 
the thymus had been irradiated was smaller 
than that of normal rats. This may be seen 
from the data in Table 1. 


TaBLe | 
Controls 
Age of Average Average 
No. of Body 
Rats eng Weight Body 
(days) Weight 
(grams) 
(grams) 
2 26 5.5 
5 26 8.0 8.75 
10 24 15.0 17.0 
15 20 15.0 21.0 
30 12 41.0 57-7 
50 10 100.0 
60 6 85.0 126.0 


FRACTIONAL DOSES TO THE TESTIS 

It has already been stated that the testis 
of the rat, though protected from the direct 
beam of roentgen rays, nevertheless did 
probably receive about 1 per cent of the 
dose given to the thymus. 

It was decided to give this as a direct 
radiation dose by exposing the testis of the 
rat to a beam of roentgen rays and giving 
doses of 22, 44, 110 and 220 r to separate 
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Fic. 8. Testis of rat which received 220 r direct 
radiation when four days old. Killed fifty-four 
days after irradiation. X150. 


groups of rats, these doses representing 1, 
2, § and 11 per cent of the 2,200 r dose 
given for the most part to the thymus. The 
data in Table 11 relate to these experiments. 


Taste Il 
Ageof Interval 
Rat at between 
No. Time irradia Dose of 
of Roentgen Result 
of tion and 
Irradia- Examina- 
tion tion 
4 g days 80 days 226 Nil 
6 3 days 50 days 447 Nil 
6 6 days 66 days ior Nil 
x 4 days 55 days 220 r Slight changes 


(vide below) 


It was only in the rats which received 
220 r that recognizable changes occurred. 
In these irradiated testes a great number 
of the seminiferous tubules were normal, 
though some showed a complete depopu- 
lation. In some of these only one layer of 
cells covered the basal membrane. The 
lumina were crowded with an amorphous 
detritus (Fig. 8). 


CONCLUSIONS 


(1) When two-day old rats are given 
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large doses (2,200 r) of roentgen rays to 
the thymus, this organ becomes atrophic 
or is destroyed. No changes in the testes 
of such rats have been observed as long as 
ninety-two days after irradiation. This re- 
port is based only upon cases in which the 
thymus had been destroyed. 

(2) Irradiation of rats thirty to forty 
days old with doses of from 1,000 to 1,500 
r to the thymus (in two weekly sittings) 
did not produce complete atrophy of the 
thymus. No changes in the testis have been 
seen as long as thirty days after the irra- 
diation. This is corroborated by the ex- 
periments of Hashimoto and Freuden- 
berger.® 

(3) In a certain number of the rats, the 
thymus showed signs of regeneration about 
twenty-five to thirty-five days after the 
irradiation. 

(4) Irradiation of the testis directly 
with 1, 2 and § per cent of the thymus dose 
(22 r, 44 r, 110 r) did not produce any 
changes in that organ detectable thirty- 
five to fifty days afterwards. With 220 r 
(11 per cent of the thymus dose) some slight 
alterations in the seminal line were dis- 
covered. 

It is submitted that the results of these 
experiments cast doubt on the general 
validity of the claim that a dose of roentgen 
rays to the thymus of the rat can pro- 
foundly influence the testis of the animal. 


I wish to express my thanks to Professor S. Russ 
for his help in this work. 
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THE PHARMACOLOGICAL BEHAVIOR OF SODIUM 


THORIUM TARTRATE AND ITS ROENTGEN 
DIAGNOSTIC VALUE* 


By FREDERICK R. GREENBAUM, 


PHILADELPHIA, 


- A previous paper Greenbaum and 
Peters! reported the results of experi- 
ments with sodium thorium tartrate in 
rabbits. Two rabbits received 1 cc. doses 
of sodium thorium tartrate 25 per cent in 
so per cent sucrose daily for a period of 
thirty days. Two rabbits received 10 cc. 
doses, through a catheter passed into the 
stomach, at weekly intervals for three 
weeks, so that all 4 rabbits received 30 cc. 
of the thorium compound. 

Blood counts were run on normal rabbits 
for four consecutive days before any doses 
of the compound were given. The results 
showed that the daily administration of 1 
cc. of sodium thorium tartrate 25 per cent 
to rabbits for a period of thirty days did 
not change the blood picture, the red cells 
and the white cells remaining unchanged. 
The same was true for the rabbits that re- 
ceived the thorium compound in 10 ce. 
doses orally at weekly intervals for three 
weeks. No change in the red and white 
blood cells was observed. These blood 
counts were run on the tenth, fifteenth, 
twentieth, twenty-fifth and thirtieth days 
and it was found, in these small doses, that 
the blood count generally remains un- 
changed. This is, however, entirely differ- 
ent when larger doses are given and the 
blood count taken shortly after. 

The oral administration of 10 cc. of 
5 per cent sodium thorium tartrate in 
2 per cent sucrose in six hours produced a 
leci\ded drop of the red blood count, from 
,000 to 3,880,000, and the coagulation 
tim: was reduced from three and a half 
minites to fifty seconds. The white count 
rem. ined relatively unchanged. 

‘er 20 cc. of the thorium compound 
oral » the red count dropped from 4,690,000 
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to 3,910,000 and the coagulation time 
dropped from two and a half minutes to 
one minute with no change in the white 
count. 

After the oral administration of a lethal 
dose, 50 cc., of sodium thorium tartrate to 
a rabbit, the red count dropped from 
4,900,000 to 4,180,000 and the white count 
changed from 7,450 to 6,g00 at the end of 
six hours. The rabbit died twelve hours 
after the 50 cc. dose. 

In the following experiments the thorium 
compound was given intravenously in 5, 
10, and 15 cc. doses. Five cubic centimeters 
is the maximum tolerated dose. Three 
hours after the 5 cc. dose the red blood cells 
decreased somewhat from 4,160,000 to 
3,740,000; the white cells increased from 
7,050 to 19,650 and the coagulation time 
increased from two and a half minutes to 
one and a half hours. Three hours after the 
10 cc. thorium compound intravenously, 
the red blood cells decreased from 4,620,000 
to 3,780,000, the white blood cells increased 
from 8,350 to 20,800 and the coagulation 
time increased from two and a half minutes 
to one and three-quarters hours. The rab- 
bit bled from the ear for three hours after 
the injection and died two days later. A 
rabbit receiving 15 cc. of the thorium com- 
pound intravenously died immediately fol- 
lowing injection. 

Intravenous injections of larger doses 
of 25 per cent solution of sodium thorium 
tartrate will produce a greatly prolonged 
coagulation time and the subsequent death 
of the animal due to hemorrhage, either 
immediately, or two days following the in- 
jection. 

A single dose of sodium thorium tartrate, 
if given in a dose of § cc. or more, will pro- 
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duce a decrease in the red cell count. 
Intravenous injections of the thorium com- 
pound decrease the number of platelets. 

The smallest dose intravenously of so- 
dium thorium tartrate which does not 
change the coagulation time was found to 
be 0.§ or I cc., and 2 cc. intravenously will 
increase the coagulation time from five 
minutes to fifteen to twenty minutes, while 
4 cc. intravenously will increase the coagu- 
lation time from three minutes to one and 
a half hours. 

It was also established that § cc. is the 
maximum tolerated dose intravenously. 
When 6 cc. and 7 cc. were given intrave- 
nously the rabbits died in three and four 
hours respectively. Death was due to 
hemorrhages of intestines, lungs, stomach, 
liver and kidneys. 

It was also established that these results 
were the same when the sodium thorium 
tartrate was used without sucrose, so that 
the lowering of the red cells by either route 
is due to the thorium compound only. 
Given intravenously the coagulation time 
is greatly increased even without sucrose, 
and with lethal doses the white cell count 
is greatly increased. 

There was some question as to whether 
or not sodium thorium tartrate produced 
conjunctivitis as was reported with col- 
loidal thorium dioxide.? Sodium thorium 
tartrate (25 per cent solution) was dropped 
into the eyes of a normal rabbit, twice 
daily for five days and no evidence of con- 
junctivitis was noted. 

Three mice were injected subcutaneously 
with 0.5 cc. and 3 other mice were injected 
subcutaneously with 1 cc. of the thorium 
compound. Four of the 6 mice died. 

A series of mice received intraperitoneal- 
ly 0.1, 0.2, 0.4, and 1.0 cc. of 25 per cent 
sodium thorium tartrate. Those mice that 
received 0.1 cc. and 0.2 cc. intraperitoneally 
survived, those receiving 0.4 cc. showed 
some blanching of the kidneys, and those 
given 1 cc. died. These had a peritoneal 
exudate with blanching of the intestines 
and kidneys. 

We have also found that orally up to 45 
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cc. of the sodium thorium tartrate could be 
given to rabbits. Forty-five cubic centi- 
meters represented the maximum tolerated 
dose for rabbits; 50 cc. represented the 
lethal oral dosage for rabbits. : 

In order to study the possible cumulative 
effect of this drug we gave 10 cc. doses of 
the sodium thorium tartrate every week 
to rabbits for a period of five and a half 
months. The total amount of the thorium 
compound administered was 230 cc. Short- 
ly before the rabbit’s death a blood count 
was made. The count was entirely normal. 
From these findings it appears that no 
change occurs in the hemapoietic system. 
The gross pathology was apparently nor- 
mal with the exception of the lungs and 
kidneys from which Staphylococcus aureus 
was recovered. 

Another rabbit received weekly doses 
of 10 cc. orally of sodium thorium tartrate 
from June 23, 1938, to April 17, 1939, 
covering a period of nine months. On April 
13, 1939, a very slight decrease in the 
animal’s coordination was noticed; by April 
18 this incoordination was very marked. 
There was some paralysis. The animal was 
sacrificed and a postmortem performed. 
The gross pathology was normal, showing 
that even a total of 360 cc. of sodium thori- 
um tartrate has no serious cumulative 
effect. Microscopic examination of the 
tissue will be reported in a future paper. 

Blood counts were also run on rabbits 
that had been receiving 10 cc. weekly doses 
orally of sodium thorium tartrate in 50 per 
cent sucrose from two to six months. The 
rabbit that had received 10 cc. thorium 
weekly for six months showed definite 
anisocytosis, poikilocytosis and achromia. 
Another rabbit that had received 10 cc. 
doses weekly for two months showed a 
slight but definite achromia of the red cells. 

Three normal rabbits were given 2, 5; 
and 10 cc. of sodium thorium tartrate, re- 
spectively, intravenously, without sucrose. 
While the 25 per cent sodium thorium 
tartrate with 50 per cent sucrose is toxic 
in doses higher than 5 cc., the 25 per cent 
solution of sodium thorium tartrate 
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sucrose is much more toxic and is tolerated 
only in doses of 2 

The effect of 25 per cent sodium thorium 
tartrate without sucrose, when injected 
intravenously into a normal rabbit, is the 
same on the red blood count and platelet 
count as is that of the 25 per cent solution 
of sodium thorium tartrate with s0 per cent 
sucrose. 

Rabbits that had received the sodium 
thorium tartrate orally in 10 cc. doses 
weekly over a period of several months did 
not show any change in the bone structure 
under the fluoroscope. Roentgenograms of 
these rabbits did not show any changes in 
the bone tissue or bone structure. 

Excretion studies which are being done 
now show that when sodium thorium tar- 
trate is given orally to rabbits, the urines 
are almost free from thorium and most of 
the thorium is eliminated in the feces. 
Quantitative studies along these lines are 
in progress. 

Another most outstanding feature about 
sodium thorium tartrate is that it does not 
appear to be deposited in the reticulo- 
endothelial system and this is a great ad- 
vantage as no retention of the thorium 
occurs. 

With thorium dioxide in colloidal disper- 
sion when injected intravenously, the col- 
loidal particles are precipitated and some 
are reduced to metallic thorium which is 
deposited in the liver, spleen, kidneys and 
throughout the entire reticulo-endothelial 
system.? 

Sodium thorium tartrate forms a gel- 
like precipitate in the stomach, which has 
the property of adhering to the mucosa of 
the stomach and the intestines and allow- 
ing a most distinct outline of the rugae or 
mucosa. Sodium thorium tartrate, given 
orally, passes through the gastrointestinal 
tract, is eliminated fairly rapidly, and not 
retained in the body. This is of great im- 
port ince even though it has minute radio- 
acti\ ity, since retention of the thorium in 
the ody is most undesirable. 

H ving established in the first part of 
our tudies the pharmacological behavior 
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of sodium thorium tartrate, we wished to 
demonstrate the roentgen diagnostic prop- 
erties of this interesting compound. This 
was carried out on dogs and was done by 
Dr. M. A. Emmerson,* to whom we are 
greatly indebted. 

The first series of films was carried out 
as a gastrointestinal study. The subject 
was a female spitz weighing about 20 
pounds, five years old, average to lean con- 
dition, clinically normal. No preliminary 
preparation. The animal received orally 
by drench 120 cc. of 25 per cent sodium 
thorium tartrate in 50 per cent sucrose. 
The administration lasted nine minutes, 
the dog resisting the procedure. 

The dog vomited seventy-three minutes 
after completing the administration, with 
retching continuing for the next two min- 
utes. Otherwise the animal showed no 
symptoms of physiologic disturbance dur- 
ing the course of observation. Figures 1, 
2, 3, 4 and 5 show the results obtained. 

When the sodium thorium tartrate comes 
into the stomach, the hydrochloric acid of 
the stomach precipitates the thorium tar- 
trate as a gel-like precipitate and this 
adheres very firmly to the mucous folds of 
the pyloric end of the stomach. This is 
very important as it will permit the dis- 
covery of ulcers or scars involving the 
mucous folds of the part of the stomach in 
which ulcers are so common. It seems that 
due to the high gravity of the solution of 
the 25 per cent sodium thorium tartrate 
it tends to gravitate and precipitate par- 
ticularly in the pyloric end of the stomach. 
If a complete roentgenographic outline of 
the entire stomach is desirable, it might 
be obtained by twisting and turning the 
animal after the administration of the 
thorium compound to allow the thorium 
to come in contact with all parts of the 
stomach mucosa. 

The next study is intended to show the 
value of sodium thorium tartrate if given 
as a retention enema to visualize distinctly 
the lower portion of the intestines. The 


* Assistant Professor of Surgery and Obstetrics, University of 
Pennsylvania School of Veterinary Medicine. 
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Fic. 1. Roentgenogram of normal dog. No 


administration of thorium. 


subject was a female mongrel terrier, 
weight 12 pounds, four years old, average 
to fat condition; clinically normal; no 
preliminary preparation. 

One hundred cubic centimeters of 25 per 
cent sodium thorium tartrate in 50 per cent 
sucrose was given rectally as a retention 
enema, requiring three minutes to com- 
plete the filling. For this the hind end was 
elevated to form an angle of about 40° with 
the horizontal; all the fluid was retained. 

General Reactions: Seven minutes after 
completing the administration the dog 
defecated apparently completely. No evi- 
dence of physiologic disturbance. Figures 
6, 7 and 8 show the results obtained. 

In the next series of experiments the 
possible use of sodium thorium tartrate 
in the bladder was investigated. The dog 
which was used for this experiment was a 
male mongrel, collie, weight about 33 
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pounds, two years old, average to lean 
condition, clinically normal but for a tu 
mor of one of the feet. No preliminary 
preparation. The dog urinated voluntarily 
ten minutes before the administration of 
the material. Twenty-five cubic centime- 
ters of the aqueous 25 per cent sodium 
thorium tartrate without sucrose was given 
by catheter in the urinary bladder. One 
minute was required for the administration. 

General Reactions: Dog urinated six min- 
utes after the time of administration. No 
evidence of physiological disturbance. Fig- 
ure 9 shows the results obtained. 

Another dog,a high grade greyhound, was 
brought to the hospital with a complaint of 
voiding blood at the completion of urina- 
tion. Bladder stone was suspected. Twenty- 


Fic. 2. One minute after the oral administration of 
120 cc. of sodium thorium tartrate 25 per cen’ In 
50 per cent sucrose. Shows distinct outlin. of 
stomach and particularly of the pylorus. 
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five cubic centimeters of 25 per cent sodium 
thorium tartrate with So per cent sucrose 
was injected by means of a catheter (Fig. 
10). 

From the roentgenograms it is evident 
that sodium thorium tartrate has valuable 
roentgen diagnostic properties. It seems to 
have a tendency to adhere to the fold of 
mucous membrane in the stomach and in- 
testines, permitting them to be outlined 
beautifully on the roentgenogram. It has 
an advantage over barium or bismuth in 
that it does not entirely stop the passage 
of the roentgen rays, thereby permitting 
the finer structural detail of the stomach 


Fic. 3. Lateral view of the stomach and pylorus 
eight minutes after the administration of thorium; 
shows particularly third dimensional effect. (Thirty- 
on’ minutes after administration stomach was 
completely visible, also the pylorus, some of the 
material beginning to enter the duodenum and 
je) inum, Sixty-six minutes after administration 

iach was completely filled; pylorus distinctly 

le and the upper part of the intestines, 
lenum, jejunum and ascending colon com- 
ple ely filled with thorium.) 
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Fic. 4. Eighty-three minutes after the administra- 
tion, ten minutes after vomiting. Stomach has 
been completely emptied of the thorium and no 
outline of the stomach can be seen. The intestines, 

however, are distinctly visible. 


and small intestine to be recorded on the 
film. Sodium thorium tartrate has been 
used on six dogs and one goat and to date 
none of these animals have shown any 
detrimental effect whatsoever from the use 
of this material, either in the gastrointesti- 
nal tract or in the genitourinary tract. 


SUMMARY 


1. Small doses of sodium thorium tar- 
trate, 25 per cent in $0 per cent sucrose 
given orally to rabbits for a longer period 
of time do not change the blood picture of 
the rabbits. 

2. Oral doses of sodium thorium tar- 
trate 10, 20, and so cc., lower the red blood 
count and decrease the coagulation time, 
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Fic. 5. Eighteen and two-thirds hours after oral ad- 
ministration, seventeen and a half hours after 
vomiting, descending colon as well as rectum shows 
distinctly and the thorium has disappeared from 
the jejunum and the upper portion of the intes- 
tines. 


the white count remaining unchanged. 

3. Intravenous injections of 5, 10, and 
15 cc. of 25 per cent sodium thorium tar- 
trate in 50 per cent sucrose lower the num- 
ber of red blood cells, raise the number of 
white blood cells considerably and raise 
the coagulation time enormously. Rabbits 
bleed after the injection for two to three 
hours and with doses larger than § cc. 
death ensues, due to hemorrhage. The 
smallest intravenous dose which will not 
increase the coagulation time is I cc. 

4. Regardless of the size of the dose and 
the route of administration, sodium thori- 
um tartrate will produce a decrease in the 
red cell count. This effect is due to the 


Frederick R. Greenbaum and Catherine E. Aye 
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thorium and cannot be ascribed to the 
sucrose. 

5. The maximum tolerated dose of so- 
dium thorium tartrate 25 per cent in 50 
per cent sucrose orally is 45 cc.; intrave- 
nously, $ cc. for rabbits; intraperitoneally, 
for mice is 0.2 cc. Sodium thorium tartrate 
25 per cent without sucrose, if given intra- 
venously, is tolerated only up to 2 cc., 
showing the detoxifying action of sucrose. 

6. Rabbits that received oral doses of 
sodium thorium tartrate for periods of 
five and a half to nine months showed no 
change in the gross pathology. These rab- 
bits showed, in their blood picture, a 
definite anisocytosis, poikilocytosis and 
achromia, but this occurred only after 


Fic. 6. Two minutes after retention enema of 100 cc. 
sodium thorium tartrate was given the roentg«0- 
gram was taken. The rectum and the descenu ng 
colon, as well as the ascending colon, comple’ ly 
and distinctly visible. The thorium compoun. !s 
adhering to the mucosa of the intestines, allow ng 
complete diagnostic study of the intestines. 
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months of treatment. There was no change 
in the bone tissue or bone structure of these 
rabbits, as shown by roentgenoscopic and 
roentgenographic examination. 

7. Excretion studies seem to indicate 
tha: sodium thorium tartrate is not elim- 
inated by the kidneys but passes through 
the gastrointestinal canal. 

8. Sodium thorium tartrate is not de- 
posited in the reticulo-endothelial system. 
This is of great importance as no retention 
of the thorium in the liver, spleen, kidneys, 
etc., occurs after the oral or intravenous 
administration of sodium thorium tartrate. 

g. By means of roentgenograms of var- 


G. 7. Four minutes after retention enema was given, 
lateral view, showing the same as Figure 6. (Four- 
en minutes after retention enema and seven min- 
utes after defecation, the rectum, descending colon 
and part of the ascending colon were still discerni- 
This illustrates clearly how the thorium com- 
pond adheres to the lining of the mucosa of the 
tum and colon, and it is only through this ad- 
nce of the thorium that even after complete 
cation the rectum and the colon are definitely 
>eable.) 
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Kic. 8. Fifteen minutes after retention enema, lateral 
view. Still shows complete outline of the rectum 
and descending colon. Most interesting is the 
“tube” effect in this film, due to the fact that the 
thorium is coating the mucosa of the intestines. It 
almost allows one to look inside the intestines. 


ious dogs the roentgen diagnostic value of 
sodium thorium tartrate is demonstrated. 
Figures 1 to 5 show the behavior of sodium 
thorium tartrate if given orally, how it 
outlines the stomach, duodenum, jejunum 
and the ascending and descending colon 
and, finally, the rectum. The entire passage 
was completed after about eighteen hours 
following administration. Figures 6 to 8 
show a dog which had received sodium 
thorium tartrate by retention enema, and 
a distinct outline of the rectum, descend- 
ing and ascending colon was obtained. 
Figures 9 and 10 show two dogs that re- 
ceived sodium thorium tartrate by means 
of a catheter into the bladder. Very distinct 
outlines of the bladder were obtained. 

The roentgen diagnostic value of sodium 
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ic. 9. Three minutes after the catheter injection of 
25 cc. sodium thorium tartrate aqueous solution. 
Distinct outline of a normal bladder was obtained. 


(Eighteen minutes after catheter injection and two 
timation the qin Ge. Shows mechanically distorted bladder due 
cernible, had shrunk in size due to voiding, and a the encroachment through the pressure of the 
some of the thorium was still retained and could be powerful back muscles on the none too large pelvic ! 


inlet of this race dog, thereby bringing about pres- 


seen.) pe 
sure on the vagina and preventing the elimination 
thorium tartrate is due to the fact that the of uterine hemorrhage until the obstruction was re- 
thorium compound adheres very firmly to ——- Qi the end of urination. No stones po | 
found, therefore no operation was necessary. Ihe 
the mucosa of the stomach, intestines, 7 
bladd dog was treated with estrogenic hormone and 
ylaader, etc., thus permitting a stuc y bleeding stopped. 


the finer details than are usually seen with 
barium .sulphate or any other common 7 seid 
yurposes; preliminary report. tal gy, i oF 
25, 45-50. 
2. Reeves, D. L., and Stuck, R. M. Clinical and 
experimental results with thorotrast. Medicine, 
1. GreensacM, F. R., and Peters, A. F. New or- 1938, 77, 37-73. 
ganic thorium compound for x-ray diagnostic 3. ¥. dm. M. Ass., 1932, 99, 2183. 
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TRAUMA AND CANCER 


_- advance in our knowledge of the 
etiology of a disease necessitates the 
discarding of some preconceived notion or 
thought regarding that particular disease 
process. There is no more striking evidence 
of this than in the advances which we have 
made regarding the causation of cancer, 
and Ewing,' in a stimulating article on 
“Modern attitude toward traumatic can- 
cer” calls attention to many recent funda- 
mental contributions on the causation of 
tumors that have an important bearing on 
the relation of trauma to cancer. He says 
that when nothing definite was known 
about the effective exciting factors in mam- 
mary cancer it was permissible to adopt 
the traumatic theory in cases in which the 
clinical evidence pointed strongly that way, 
but when it is known that one can produce 
mammary cancers in mice almost at will 
by overstimulation with theelin, whereas 
no one has succeeded in producing this 
disease by trauma, the traumatic theory 
becomes much less acceptable. The appar- 
ent ease with which mammary cancer may 
be produced experimentally by many 
agents unrelated to trauma forces us to 
adopt a different point of view regarding 
simple trauma and its relation to cancer. 

Our knowledge resulting from the experi- 
mental production of mammary cancer is 
somewhat paralleled in the comparatively 
recent advances made in giant cell tumors. 
At one time many cases of giant cell tumor 
of bone were thought to result from injury, 
but Ewing says that since it has appeared 
that this disease is related to a functional 
disturbance of the parathyroid gland and 
that giant cell tumors may be produced by 


1 Ewing, J. Modern attitude toward traumatic cancer. Arch. 


Path., 1935, 79, 690-728. 


hyperparathyroidism and cured by extirpa- 
tion of tumors of the parathyroid glands, 
it becomes unnecessary to introduce the 
idea of trauma into the etiology of giant 
cell tumors. It is well known from experi- 
mentation that application of di-benzan- 
thracene to experimental animals produces 
cancer and sarcoma almost invariably, 
whereas the innumerable efforts to produce 
tumor by simple trauma having failed, it 


must be concluded that trauma in itself 


does not possess the essential elements of a 
cancerigenic agent. 

If trauma is to be considered even re- 
motely as a causative agent in cancer cer- 
tain essential criteria, Ewing holds, are 
necessary. Among them is the establish- 
ment that an injury has occurred, and that 


a careful examination should be made of 


the circumstances of the injury and the 
objects alleged to have been concerned in 
the injury and the exact sequence of events, 
and to determine whether the incidents 
could have occurred or resulted in the al- 
leged injury. 
facts could be determined only by an intel- 
ligent layman or by a physician. It is 
essential also that previous injuries of the 
same sort are excluded, otherwise the pres- 
ent condition might be the result of chronic 
irritation and not a simple trauma in the 
strict use of the word. It is well known that 
shop women frequently bump their breasts 
in pulling out bolts of goods just as hod 
carriers constantly bruise their shoulders 
by the weight of the hod, and there are the 
innumerable examples of minor trauma 
that the extremities are exposed to through- 
out the days and weeks of the year. I* 1s 


noteworthy that machine operators ‘re- 
quently strain or bruise certain tiss.1¢s 
74 


Such a careful elucidation of 
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that are exposed in their particular occupa- 
tions, but tumors that arise under such 
circumstances are more properly regarded 
as occupational diseases than as traumatic 
tumors. 

The trauma that is to be considered as a 
possible etiologic factor in cancer must be 
adequate to produce some alteration in the 
structure of the tissues such as the rupture 
of a small blood vessel with hemorrhage 
and discoloration of the skin. The trauma 
should be of such a nature as to be capable 
of exciting some regenerative process; 
otherwise it is difficult to conceive how it 
can excite excessive and abnormal prolif- 
eration of cells. 

Another essential criterion is the pre- 
vious integrity of the wounded part and 
usually the only proof of this is the evi- 
dence of a competent medical examination, 
and Ewing believes that if this criterion 
were strictly adhered to most of the cases 
of supposedly traumatic cancer would be 
excluded from consideration. 

Too frequently supposedly minor trau- 
matic injuries go without proper roentgen- 
ray study at the time. The importance of 
this feature of the examination should not 
be overlooked as many cases of bone sar- 
coma are definitely ruled out as traumatic 
in origin when it can be proved that roent- 
genograms taken immediately following 
the injury show a well established tumor. 
Many pre-existing tumors are merely 
brought to the attention of the host by 
some superficial injury or trauma and in 
every instance where the apparently trivial 
injury is thought to have produced some 
peculiar and exaggerated effect, and a tu- 
mor is later discovered, it should raise the 
suspicion that the tumor antedated the 
injury. 

Another essential is that a tumor, if 
trauma is one of the essentials in its produc- 
tion, must occur at the exact point of 
injury ; there must be a continuity of symp- 
toms and a positive diagnosis of presence 
and nature of tumor. In order to establish 
a pos tive diagnosis Ewing emphasizes the 
importance of biopsy and autopsy and that 
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these should be made mandatory in cases 
under litigation. Histogenic diagnosis 
should replace the simple histologic report 
for, he says, there is a wide difference in 
the medicolegal relations between spindle 
cell osteogenic sarcoma and neurogenic 
sarcoma, between lymphosarcoma, lympho- 
epithelioma the round cell carcinoma and 
between many other varieties of tumors, 
but these important distinctions are seldom 
recognized in current medicolegal reports. 

The aggravation of a pre-existing lesion 
resulting from trauma is often the basis 
for medicolegal dispute or controversy. 
There can be no dispute, however, if the 
aggravation of the tumor pursues a reason- 
able course in the progress of the disease, 
terminating fatally, or if the trauma intro- 
duces certain features and complications 
which are not normally a product of the 
disease process. If, however, the trauma 
leads somewhat prematurely to complica- 
tions which are inevitable in the course of 
the disease, it seems, Ewing says, inequit- 
able to assume that any aggravation has 
occurred, and unless the trauma introduces 
into the course of the disease something 
which does not belong there, and which 
works to the disadvantage of the patient, 
aggravation may not properly be assumed. 

The theory has been advanced and gen- 
erally assumed that trauma may activate 
a latent cancer and increase the growth en- 
ergy of the cells but such grounds for this 
view are unsatisfactory, Ewing believes, 
for it is doubtful if any primary cancer is 
ever in a state of quiescence, though the 
early growth may be slow, and the belief 
that trauma may endow the cells with 
greater power of growth must be rejected 
and the growth energy of tumor cells is 
determined by the condition of origin al- 
though its manifestation may vary with 
the environment. 

There are some conditions in which 
severe trauma must be accepted as accel- 
erating growth and hastening death; for 
instance, when an encapsulated tumor 
suffers rupture of the capsule, pressure is 
relieved and the tumor may grow more 
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rapidly for a time. As to whether the in- 
injury thereby hastens the course of the 
disease must be judged by the clinical 
picture. 

If trauma introduces infection, especial. 
ly in a superficial tumor, the course of the 
disease may be hastened owing to more 
active proliferation of the tumor cells and 
probably in some cases to metastasis. It is 
noteworthy, however, that in thousands 
of diagnostic punctures by needle and tro- 
car, Ewing himself has not seen any evi- 
dence of increased local growth or metasta- 
sis. 

With regard to the possibility of trauma 
causing appearance or localization of me- 
tastases, one must conclude that if a 
trauma causes such a localization of tumor 
cells with metastases, the event occurs 
only in the late stages of the disease, that 
is at a period when the metastatic tumor 
cannot be regarded as influencing the 
course of the disease. 

From the facts available it appears that 
cancer of the skin following wounds can 
only be regarded as traumatic in origin 
when it develops before healing is com- 
pleted; should the wound heal normally 
and remain healed for a substantial period, 
any subsequent development of cancer 
must be attributed to subsequent events. 

A marked tendency to local recurrence 
and metastases in melanoma has led to the 
general impression that a single trauma 
may transform a benign mole into a malig- 
nant melanoma, but Ewing believes that a 
careful scrutiny of the evidence in such 
cases does not support this view but indi- 
cates that the mole was already malignant, 
and that when a long-standing mole on an 
exposed position becomes malignant the 
presumption should be that the change re- 
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sults from an inherent tendency and not 
from the effects of a single trauma. There 
is an accumulation of evidence that the 
growth tendencies of moles are controlled 
by the sympathetic nervous system and by 
internal secretions, which would militate 
against trauma as the exciting factor in the 
transformation of what is apparently a 
benign into a malignant lesion. 

The critical analysis of the reported 
cases of cancer resulting from a single 
trauma leads most observers to the con- 
clusion that the awards are made on very 
flimsy evidence, and the fact that in the 
laboratory no one has succeeded in causing 
cancer by simple traumatization lends 
further support to the belief that a single 
trauma of normal tissues is incapable of 
producing a malignant tumor.’ 

Ewing says that the chief task in de- 
termining the relation of the trauma to 
any given tumor is that of laborious fact- 
finding and the great majority of tumors 
alleged to be traumatic would never have 
appeared in the literature if the facts had 
been completely gathered and evaluated. 
The probability of coincidence is much 
greater than is generally recognized and the 
idea that injury usually accelerates the 
growth of tumor cells is not supported by 
clinical and experimental data and applies 
only to severe injuries in advanced stages 
of the disease. Ewing makes a special ap- 
peal for a more competent detailed analysis 
of individual tumors that are possibly 
traumatic, more extensive studies on the 
effects of traumas on different organs and 
tissues, and more accurate statistical stud- 
ies on the incidence, course and complica- 
tions of all forms of benign and malignant 
tumors. 


2 Lancet, 1940, 2, 784. 
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Editorials 


GISELA VON POSWIK 
1875-1940 


(,|SELA VON POSWIK died at her 


J home in Scranton, Pennsylvania, on 


October 2, 1940, after an illness of two 
years. She was born on June 19, 1875, at 
Navmberg on the Saale, Germany, the 


dauhter of the late Count Napoleon von 

Pos k and Countess Maria Johanna 
Lies au von Poswik. She was a descendant 


of Martin Luther. She was educated in 
Germany and at Miss Taylor’s Private 
School, London, and other European 
schools. She received her medical degree at 
the Women’s Medical College of Pennsyl- 
vania. She was in charge at one time of the 
nursing staff at the Harrisburg City Hospi- 
tal and at one of the Philadelphia hospitals, 
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and had served as superintendent of Sunny 
Rest Sanitarium, White Haven, Pennsy!l- 
vania. From 1916 to 1918 she was roent- 
genologist at Hahnemann Hospital, Scran- 
ton. 

Dr. von Poswik had been a member of 
the American Roentgen Ray Society since 
1916; she also held memberships in nu- 
merous other medical societies. She was 
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active in many women’s organizations, in- 
cluding the Women’s City Club of Miami, 
Florida. Dr. von Poswik was the first 


woman physician in the United States to 
have her own roentgen-ray equipment and 
she was one of the outstanding women 
radiologists. She lived and practiced her 
twenty-five 


specialty in Scranton for 


years. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UnitTeD STaTEs OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. C. B. Peirce, Royal Victoria Hospital, 
Montreal, Canada. Annual Meeting: Cincinnati, Ohio, 
Sept. 23-26, 1941. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Next annual meeting: Hotel Statler, Cleveland, June 
4, 1941. 

Section ON RApIoLoGy, AMERICAN MEDICAL AsSsOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Cleveland, Ohio, June 2-6, 1941. 

RADIOLOGICAL SociETY OF NoRTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1941: To be announced. 

RaApIOLoGIcAL Section, BALTIMORE MeEpIcAL Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

RapioLocicaL Section, Connecticut Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May. and September. 

Secrion ON Rapio.ocy, ILtino1s State MEDICAL Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

RapIoLocicaL Section, Los ANGELEs Co. Mep. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RapIoLocicaL Section, SouTHERN MEDICAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooktyn RoENTGEN Ray Society 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brook- 
lyn, N. Y. Meets monthly on fourth Tuesday, October 
to April. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Francheschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco ROENTGEN SocIETY 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to April in- 
clusive at the Palmer House. 

CincinNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 

May, inclusive. 

CLeveLAND Society 
Secretary, Dr. H. A. Mahrer, 10515 Carnegie Ave. Meets 
at 6:30 p.m. at Mid-Day Club rooms on fourth Monday 
each month, October to April, inclusive. 

Denver 
Secretary, Dr. P. R. Weeks, 520 Republic Bldg., Denver, 
Colo. Meets third Friday of each month. 

Derrorr RoentceN Ray AND Raptum Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 

_ Wayne County Medical Society Building. 

FLoripa Srate RaproLocicat SocieTy 

Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

Geo 1A RADIOLOGICAL SOCIETY 
Se retary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 

ricus, Ga. Meets in November and at annual meet- 
ine of Medical Association of Georgia in the spring. 

is Society 
Se etary, Dr. Wm. DeHollander, St. John’s Hospital, 
Sp: ngfield, Ill. Meetings held quarterly, on the fourth 
Sur lay of the month. 

a RoENTGEN SoctETY 
Sec tary, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 
Inc Meeting held the second Sunday in May annually. 


‘cretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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KEenTuCKY RADIOLOGICAL SOCIETY 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sunday afternoon 
in April. 

Lone IsLanp RADIOLOGICAL SocIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. J. E. Lofstrom,1536 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. I. 1. Cowan, Mt. Sinai Hospital, Mil- 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 P.M. 
at either Omaha or Lincoln. 

New EncLanpD RoENTGEN Ray Society 
Secretary, Dr. A. O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Society oF NEw JERSEY 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave., Newark. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York ROENTGEN Society 
Secretary, Dr. E. J. Ryan, St. Luke’s Hospital, New York 
City. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:00 P.M. 

NortH CAro.inaA RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CentTrat New York RoentcEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

SociETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport 
Pa. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PirtsBURGH ROENTGEN SociETY 
Secretary, Dr. H. W. Jacox, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 P.M., October 
to June, Pittsburgh Academy of Medicine. 

RocuesteR RoentTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St. Meets 
on second Thursday from October to May, inclusive, 
8 p.m., Rochester Academy of Medicine Building. 

St. Louis Society or RApDIoLocists 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, at a place designated by the president. 

San Francisco RaDIo.ocicat Society 
Secretary, Dr. H. A. Hill, 450 Sutter St., San Francisco. 
Meets monthly on third Thursday at 7:45 P.M., first 
six months at Toland Hall, second at Lane Hall. 
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Carouina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg., 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RaDIoLocicaL Society 
Secretary, Dr. L. W. Baird, Scott and White Hospital, 
Temple, Texas. Next annual meeting, January 18, 1941, 
Sherman, Texas. 

University oF MicHiGAN DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

VirciniA RaDIOLoGIcAL SociETY 
Secretary, Dr. C. H. Peterson, 603 Medical Arts Bldg., 
Roanoke, Va. Meets annually in October. 

WASHINGTON StaTE RADIOLOGICAL SOCIETY 
Secretary, Dr. K. J. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday of each month at the College Club, 
Seattle. 

CusBa 


SocieDAD CuBANA DE RADIOLOGICA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


British Empire 


British InstiruTe oF RapioLtocy INCORPORATED WITH 
THE RONTGEN Society 
Meets monthly on third Thursday from November to 
June inclusive, at 8:15 p.m., 32 Welbeck St., London. 

Section OF RADIOLOGY oF THE Roya. Society or Mept- 
c1nE (ConFinep To MEpicaL MEmBERs) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Facutty oF RApDIOLoGists 
Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1, 
England. 

Section oF anp Mepicat E ecrtricity, Aus- 
TRALASIAN MEpIcAL ConGrREss 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive for scientific 
discussion. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., 
Toronto, 5, Ontario. 

Section oF RapioLocy, CANADIAN MeEpIcAL AssociaATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 

Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


ConTINENTAL Europe 


Be.oian Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134 ,Louvain 
(Belgium). Meets monthly on second Sunday at d’Eg- 
monds Palace, Brussels, except in the summertime. 
SocieEDAD EspaNoLa DE RapDIoLoaia ELEcTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 
Société pe RapioLtocie MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse DE RapioLocie (SCHWEIZERISCHE R6ntT- 
GEN-GESELLSCHAFT) 
Seeretary for French language, Dr. A. Grosjean La 
Chaux de Fonds. 
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Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. Meets annually in different cities. 

SociéTE Francaise D’ELECTROTHERAPIE ET DE Rapio- 
LociE MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 

AssociATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLoGIsTs IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, 
Prague, 11.52. 

DeEuTscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aertze. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Siip- unD WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norp- unD OsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society oF ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
spring, and one in the fall. 

Societa ITaL1aANA RapioLocia MEDICA 
Secretary, M. Ponzio, University of Turin, Prof. Turin. 

SociETATEA RoMANA DE RaADIOLoGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Att-Russtan Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD RoentGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly on first Monday at 8 
o'clock. 

Po.isn Society or RADIOLOGY 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Po.isu Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. Meets once a 
month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society or Mepicat RaDIOLocy 1n SWEDEN 
Meets in Stockholm. 

Society or Mepicat RapioLtocy 1n Norway 
Meets in Oslo. 

Society or Mepicat Rapio.tocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. Meets the second 
Wednesday of each month from October to Julyin 
Copenhagen, at 8’oclock in the State Institute of Roent- 
genology. 

Society or Mepicat Rapio.ocy 1n FINLAND 
Meets in Helsingfors. 

ViENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6:30 P.™. at 
Zentral-Réntgen Institut des allgemeinen Kran<en- 
hauses Alserstrasse 4. 


German University, 


ORIENT 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial Unive: ‘ty: 
Meets annually in April. 

Kinki RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike | oto 
Japan. Meets bi-monthly on third Sunday. 
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BULLETIN OF THE INTER- 
SOCIETY COMMITTEE 
FOR RADIOLOGY 

SELECTIVE SERVICE EXAMINATIONS 

Responding to a series of bulletins sent 
out by the American College of Radiology, 
secretaries of regional radiological societies 
and members serving as state representa- 
tives of the Inter-Society Committee for 
Radiology and of the American College 
of Radiology have set up machinery in the 
various states to permit the radiological 
societies in their respective localities to 
assist in the program for examining regis- 
trants under the Selective Service Act. 

With the exception of three or four states 
not yet heard from, conferences between a 
special ““Advisory Committee on Radiol- 
ogy” or a group representing the local 
society have been held with the state so- 
ciety Committee on Medical Preparedness. 
In some instances negotiations have been 
conducted directly between the radiological 
representatives and the state Selective 
Service administration. 

As stated in the Bulletin appearing in 
the December issue of the JourRNAL physi- 
cians are contributing their services in the 
national defense program by examining 
registrants called under the Selective Serv- 
ice Act without charge. For special pro- 
cedures such as laboratory analyses, roent- 
gen-ray examinations, etc., provision has 
been made to reimburse physicians for the 
cost of supplies used. It has been recom- 
mended that some uniform schedule be 
adopted in the various states, upon the 
basis of which reimbursement will be made. 

Originally it was planned to submit a 
schedule to be prepared by a committee 
appointed by the American Medical Asso- 
ciation Committee on Medical Prepared- 
ness. For numerous reasons this idea was 
abundoned and a separate schedule is to 
be idopted in each state. In all states ex- 
cep’ Wisconsin, payment will be made as 
provided by the Act on bills submitted to 
the State Procurement Officer. 

| Wisconsin, radiologists, pathologists, 
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and others performing special examinations 
will be reimbursed upon a cost-basis from 
a special fund set up by the state medical 
society. The state society will itself assume 
the responsibility of defraying these costs 
on the basis of an agreed schedule. This 
method will be followed for a trial period 
of ninety days and at that time decision 
will be reached as to whether the plan shall 
be continued or whether the charges are 
to be paid from government funds. 

In several ways this plan is a desirable 
one. Among other things, it will obviate 
the unsatisfactory situation of having a 
“supply-cost” schedule distributed for 
roentgenologic procedures which some per- 
sons may erroneously assume to represent 
the actual cost for roentgen examinations. 
The fears of some members in this regard 
may be unwarranted, however, in view of 
the fact that approved cost schedules will 
not be generally distributed and will be 
used only by the Selective Service Board 
for the purpose they were intended, to de- 
fray costs only. 

This question of the possible injurious 
effects of these schedules has been fre- 
quently referred to in the great amount of 
correspondence pertaining to the Selective 
Service program received at the head- 
quarters of the American College of Radiol- 
ogy. One member has urged that they be 
referred to, not as “cost schedules,” but 
as ‘‘cost of film schedules.” He recom- 
mends that “each radiologist making these 
examinations keep a list of the films actual- 
ly used and an actual cost of these films be 
turned in. It gets away from the idea of a 
fee schedule and sets no precedent.” He 
further suggests that the sums involved 
are so small “that it is of no consequence 
and may lead to future events which will 
be of considerable consequence. Further- 
more, it is my understanding,” he con- 
tinues, “that the internists and other 
physicians making these examinations are 
receiving no fees for their services. My 
point is that we should be upon exactly 
the same basis as any other physician. 
Overhead, such as charges for secretaries, 
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technicians, et cetera, should not be con- 
sidered as it is my understanding that other 
physicians are making no charge for office 
expenses.” 

There is a considerable group which feels 
that complete actual costs should be de- 
frayed. During a meeting of the Executive 
Committee of the College same time ago, 
it was decided that, in view of different 
circumstances in different localities, and 
the divergence of opinion manifested, no 
recommendation should be made by the 
College for the nation as a whole. 

Nearly a score of states have adopted 
cost schedules submitted by the Ad- 
visory Committee on Radiology or some 
group of radiologists acting in a similar 
capacity. By far the greater portion have 
adopted a schedule which approximates 
roughly, in the majority of items, about 
so per cent of the prevailing fees for private 
or compensation work. In others, the cost 
schedules approximate more nearly 25 
per cent of the prevailing fees. In Pennsyl- 
vania a schedule equalling about one-third 
of the compensation schedule has been 
submitted. It is reported that radiologists 
in the District of Columbia are assuming 
the costs themselves and are making no 
charges. 

The first schedule reported was for New 
York State and the items therein amounted 
to about 25 per cent of the compensation 
schedule. According to information re- 
ceived from the Chairman of the New 
York Committee on Medical Preparedness, 
the schedule has not been formally adopted 
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and may be revised. The lowa X-ray Club 
was one of the earliest state societies to 
submit and receive the approval of a cost 
schedule. The lowa schedule approximates 
50 per cent of the industrial compensation 
schedule. It has been adopted with slight 
variations for use in a number of other 
states. 

Mac F. CaHAL 

Executive Secretary 


AMERICAN BOARD OF 
RADIOLOGY 


The next examination given by The 
American Board of Radiology will be held 
at the Hotel Statler in Cleveland, Ohio, 
May 30 and 31 and June 1, 1941. Those 
who intend to be examined in Cleveland 
should have their applications on file with 
the Secretary at least two months before 
the examination. It is also suggested that 
in view of the fact that the Hotel Statler 
will be the radiologic headquarters, those 
who wish reservations should write directly 
to Mr. Richard D. McLain, Hotel Statler, 
Cleveland, at their earliest convenience. 

B. R. Kirkiin, Secretary 
The Mayo Clinic 
Rochester, Minnesota 


DR. MAYNEORD HONORED 
W. V. Mayneord, D.Sc., London, Eng- 


land, has been appointed Professor of 


Physics as applied to Medicine in the Uni- 
versity of London. Dr. Mayneord is the 
first to hold such an appointment. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy ¢ the sender. Selections will be made for review in the interests of our readers as space poe. 


TREATMENT OF CANCER AND ALLIED DISEASEs. 
By one hundred and forty-seven interna- 
tional authors. Edited by George T. Pack, 
B.Sc., M.D., F.A.C.S., Attending Surgeon, 
Memorial Hospital, New York; Assistant 
Professor of Clinical Surgery, 
Medicine, Yale University, New Haven, and 
Cornell University Medical College, New 
York, and Edward M. Livingston, B.Sc., 
M.D., Associate Visiting Surgeon, Bellevue 
Hospital; Assistant Clinical Professor of 
Surgery, New York University College of 
Medicine; Assistant Attending Surgeon, 
Memorial Hospital, New York. In three 
volumes. Cloth. Price, $36.00. Pp. 2598, with 
1,500 illustrations. New York: Paul B. 
Hoeber, Inc., 1940. 


Pack and Livingston have placed in three 
large imposing volumes totaling almost 3,000 
pages, the contributions to the field of cancer 
therapy of 147 authors. Although a few of them 
reside in Stockholm, Berlin, London, Paris, 
Budapest, Zurich, and Toronto, it is note- 
worthy that most of the material in this mon- 
umental treatise is provided by outstanding 
American physicians. The editors are to be 
commended for maintaining “a continual and 
sharp distinction between demonstrated facts 
and unsupported opinions” in the selection of 
their subject matter. The busy practitioner 
who has neither the time nor the ability to 
comb through the world’s massive literature 
should welcome this well organized presenta- 
tion of proved methods. 

Since many of the chapters are reprinted 
from published articles, a certain lack of con- 
tinuity and overlapping of subjects is unavoid- 
able, and editorial comments are inserted at 
int rvals in an effort to remedy this fault. The 
inclusion of all angles of problems about which 
differences of opinion exist, adds much to the 
volume of the printed material as, for instance, 
in the section on cancer of the rectum where 
seven different operative techniques are de- 


serived in detail. As a result the individual vol- 
ums are large and unwieldy and cannot be 
rea comfortably while held in the hands. 


lhe first section of the first volume includes 
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such general subjects as the prevention of can- 
cer, organization of a tumor clinic in a general 
hospital, biopsy techniques, the discovery of 
roentgen rays and radium rays, the radiosensi- 
tivity of tumors, the physical basis of radiation 
therapy, the treatment of cancer with small 
quantities of radium, techniques for the use of 
low voltage roentgen rays, super-hard roentgen 
rays and the radium pack, and roentgen-ray 
and radium protection. In the remainder of the 
treatise, malignant tumors of each portion of 
the body are considered in order and the rela- 
tive merits of surgery and irradiation are dis- 
cussed by experienced proponents of each meth- 
od. Drugs and diet receive adequate attention 
and the treatment and nursing care of incurable 
patients are included. 

No such storehouse of information concern- 
ing the treatment of cancer has ever been 
printed in English and every radiation therapist 
will find it his most comprehensive source of 
information. 

Cuarces L. Martin 
An IntrropuctTion TO GASTRO-ENTEROLOGY. 

Being the Third Edition of the Mechanics of 

The Digestive Tract. By Walter C. Alvarez, 

Professor of Medicine, University of Minne- 

sota, the Mayo Foundation, and a Senior 

Consultant in the Division of Medicine, the 

Mayo Clinic. Cloth. Price, $10.00. Pp. 778, 

with 186 illustrations. New York: Paul B. 

Hoeber, Inc., 1940. 


The title of the previous editions of this work, 
The Mechanics of the Digestive Tract, seems 
to the reviewer to be somewhat more descrip- 
tive of the contents of the volume than the one 
now used. Although it contains much more 
material than formerly, the author’s modesty 
makes the present enlarged volume “‘An Intro- 
duction” only. The first seven of the thirty- 
four chapters deal with the physiology of 
movement of the bowel. This is explained on 
the basis of polarity and the existence of a 
gradient. This gradient he defines as a “grada- 
tion in the anatomic or chemical structure or 
metabolic rate of the contractile tissues.”’ Using 
this general concept, the author then treats 
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of different aspects of motor phenomena of the 
alimentary tract such as peristaltic rushes, 
reverse peristalsis, vomiting, movements of the 
stomach in health and disease, rate of progress 
of food residues through the digestive tract, 
etc. The relation of the nervous system to 
gastrointestinal motor function is covered in 
detail. There are also chapters on “Chewing 
and Swallowing,” “Mechanics of the Gallblad- 
der,” “The Ileocecal Sphincter,” ‘‘Constipa- 
tion,” “Gas in the Bowel,” “Hunger, Appetite 
and Thirst,” and other aspects of the normal 
and pathologic physiology of the digestive 
tract. For ready reference, the volume is made 
especially useful by having a 
each chapter. 

The author’s expressed aim is to make avail- 
able to young investigators and others inter- 
ested in the alimentary tract both the historical 
background and up-to-date information. To 
this end, there is a chapter on “Technical 
Methods and Apparatus” and one entitled 
“On Books and Reading.” The purpose is well 
accomplished and the book would be of great 
value to any physician interested in the func- 
tion of the alimentary tract. As a reference 
book for roentgenologists it is very valuable, for 
in it lie the answers to many questions which 
often arise. 

The illustrations are somewhat different in 
that they include photographs of most of the 


men who have contributed to the knowledge of 


the physiology of the alimentary tract. 
H. DaBney 


THE DiaGNosis AND TREATMENT OF DISEASES 
OF THE EsopHacus. By Porter P. Vinson, 
B.S., M.A., M.D., D.Sc., F.A.C.P., 
of Bronchoscopy, Esophagoscopy, and Gas- 
troscopy, Medical College of Virginia, Rich- 
mond, Virginia. Cloth. Price, $4.00. Pp. 224, 
with 98 illustrations. Springfield, Illinois: 
Charles C Thomas, 1940. 


This is probably the first book limited to 
diseases of the esophagus that has appeared. 
From a careful perusal of the literature, but 
more especially from a vast personal endoscopic 
experience, the author presents sixteen chapters 
of well-coordinated information about the 
esophagus that should be very valuable to the 
trained endoscopist, internist, roentgenologist 
and general practitioner. He stresses the fact 
that go per cent of lesions of the esophagus can 
be diagnosed accurately by a careful history, 
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and warns against promiscuous use of the eso- 
phagoscope, particularly in hysterical patients. 
He emphasizes that esophagoscopy “‘is attended 
with discomfort and risk and unless diagnosis 
cannot be made by simpler methods, it should 
not be employed.” 

Following the chapter on the general manage- 
ment of patients suffering from difficulty in 
swallowing in which he gives sound conserva- 
tive advice, the volume presents in concise 
but detailed form a chapter on each of the le- 
sions, common and uncommon, which occur in 
the esophagus, such as carcinoma, stricture 
(cicatricial and congenital), spasm, diverticu- 
lum, hysterical dysphagia, injuries, benign tu- 
mors and varices, infections, foreign bodies, 
fistulae, extra-esophageal lesions and a short 
chapter on gastroscopy. Both diagnosis and 
therapy are well covered. Roentgenoscopy has 
abundantly proved its value in examination of 
the esophagus but the author warns against 
the use of barium in foreign body cases. The 
volume is well arranged and adequately il- 
lustrated and should prove to be a valuable 
reference book on the subject. 

H. DaBney Kerr 


PRINCIPLES OF ROENTGENOLOGICAL INTERPRE- 
raTion. By L. 
Radiology, St. 
Medicine; Radiologist to St. Louis City 
Hospital and St. Mary’s Hospital, St. Louis. 
Third revised edition. Cloth. Pp. 340, with 
333 illustrations. Ann Arbor, Michigan: 
Edwards Brothers, Inc., 1940. 


The first edition of this work was reviewed 
in the March, 1938, issue of this Journat. The 
reviewer's opinion as to the reception of the 
book has apparently been well justified for it 
is now in its third revised edition. 

As was pointed out previously, the clear, 
concise text, the excellent diagrammatic draw- 
ings and the questionnaires at the ends of 
chapters make this an exceptional book for use 
as a text for medical students. 

The present edition retains these features 
and adds the very valuable one of using repro- 
ductions of roentgenograms. These are well 
selected and excellently printed to preserve 
detail. More than two hundred of these are 


used, satisfactorily marked and described ind 
sufficiently comprehensive to well illustrate 
the text. Wherever possible this edition shc uld 
supersede former editions for use in scho ls. 


E. Water Ha! 


R. Sante, M.D., Professor of 
Louis University School of 
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DETECTION AND CONTROL OF SILICOSIS AND 
OrHER OccuPATIONAL Diseases. A Progress 
Report to the Legislature of the State of New 
York Submitted by Frieda S. Miller, Indus- 
trial Commissioner. State of New York, 
Department of Labor, 1940. 

The publication is a mimeographed report, 
twenty-one pages in length, presented in such 
a manner that it can be understood by the 
layman. It concerns the activity of the Depart- 
ment of Labor in the State of New York in 
studying the hazards of silicosis, other dust dis- 
eases and industrial poisons. The main informa- 
tion that one can obtain from this brief summary 
is a concept as to the activity of the State 
Department in protecting the employer and 
employee. It is not possible to obtain from the 
publication more than a superficial idea as to 
industrial codes, their management and con- 
trol. 

Finally, there is a bibliography of publica- 
tions of this Department appended to the re- 
port, some of which are fundamental in nature, 
and of great value to industrial physicians. 

EuGENE P. PENDERGRASS 


STECKSCHUSS UND RONTGENSTRAHLEN: Un- 
TERSUCHUNG UND BEHANDLUNG DER STECK- 
scHUsse. Von Prof. Dr. Rudolf Grashey, 
K6ln. Cardboard. Price, RM. 8.70. Pp. 92, 
with 80 illustrations. Leipzig: Georg Thieme, 
1940. 

During the first World War the author had 
an opportunity to localize thousands of pro- 
jectile foreign bodies. The work was usually 
done in cooperation with the anatomist, Hassel- 
wander. They developed methods and tech- 
niques which were so successful that Grashey 
felt an obligation to outline the various pro- 
cedures for the benefit of today’s military 
surgeons. The many publications scattered 
throughout the literature were carefully stud- 
ied, analyzed and important contributions re- 
lated in the text. After a thorough discussion of 
the general principles of foreign body localiza- 
tion, which includes the roentgenoscopic, 
multiple film and stereoscopic methods, also 
the extraction by magnets, the indications for 
the operation and the technique to be followed 
in various body regions are outlined. The illus- 
tra'ions, simple but clearly drawn sketches and 
diacrams, contribute much to the value of the 
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E. A. PouLe 
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THe HyporHALAMUS AND CENTRAL LEVELS OF 


Autonomic Function. Proceedings of the 
Association December 20 and 21, 1939, New 
York. (Research Publications, Association for 
Research in Nervous and Mental Disease, 
Vol. xx.) Editorial Board: John F. Fulton, 
M.D., Chairman, S. Walter Ranson, M.D., 
and Angus M. Frantz, M.D. Cloth. Price, 
$10.00. Pp. 980, with 314 illustrations and 35 
tables. Baltimore: Williams & Wilkins Co., 
1940. 


This volume is probably one of the most im- 
portant and perfected publications in the series 
of the Association for Research in Nervous and 
Mental Disease. It is divided into three large 
subdivisions, Part I, dealing with anatomy of 
the hypothalamus, Part II, with physiology 
and Part III, a clinical symposium. Dr. John 
F. Fulton, who was chiefly responsible for plan- 
ning the program from which the book is made, 
deserves high credit both in this regard and for 
the excellent historical résumé of the subject 
which constitutes the opening chapter. He 
wisely saw the appropriateness of incorporating 
Frdhlich’s paper describing the adiposogenital 
syndrome in its original German text. The vol- 
ume is characterized by entirely uniform 
terminology. This agreeable and highly useful 
result was achieved through the fact that well 
in advance of the meeting of the Association 
every writer of a paper was furnished a précis 
on hypothalamic and hypophysial terminol- 
ogy, which had been prepared by a subcom- 
mittee. Another commendable feature of uni- 
formity rests upon the fact that all citations of 
journals are abbreviated in accordance with the 
conventions of the World List of Scientific 
Periodicals in the years 1900-1933, 2nd ed., 
London. Oxford University Press, 1934. There 
is much emphasis on comparative aspects, this 
feature being most conspicuous in the extremely 
comprehensive part devoted to anatomy. 

In the clinical section, several chapters are 
outstanding. That by Bailey concerning tumors 
involving the hypothalamus and their clinical 
manifestations is excellent. Also of particular 
value is the chapter concerning temperature 
disturbances by Zimmerman, with the citing 
of five cases. Three cases appear to indicate 
an association between hyperthermia and in- 
jury to the ventromedial tuberal nuclei. A 
fourth case seems to provide an association be- 
tween hypothermia and destruction of the 
postero-lateral group of hypothalamic nuclei. 
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A very well written chapter is by White and 
deals with automic discharge from stimulation 
of the hypothalamus in man. This is based on 
the mechanical and electrical stimulation of the 
hypothalamus on the operating table. 

The reviewer finds Chapter X XIX somewhat 
unconvincing and would question whether the 
chromalysis discovered in cells of hypothalamic 
nuclei, not studied in relation to possible cell 
changes elsewhere, can safely be woven into a 
discussion of the relationship of hypothalamic 
regions to psychic function. 

However, largely on clinical evidence, Alpers 
concludes that the hypothalamus is one of a 
series of stations concerned with emotional 
expression. “It seems safe to say... that when 
released from cortical control or from conscious 
or subconscious inhibitions, it (the hypothala- 
mus) is capable of giving rise to primitive emo- 
tional reactions in animals and to similar reac- 
tions in man, as well as to coarseness and a lack 
of appreciation of social niceties.” 

The volume is to be praised for fine typog- 
raphy. 

Tuomas K. Davis 
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Director, The Murry and Leonie Guggen- 
heim Dental Clinic; former Professor of 
Periodontia, New York University College 
of Dentistry; Visiting Lecturer in Periodon- 
tia, New York University College of Dentis- 
try, etc., and Samuel Stanley Wald, D.D.S., 
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Leonie Guggenheim Dental Clinic and 
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Professor of Roentgenology, New York Uni- 
versity College of Dentistry; Lecturer in 
Dental Radiology, New York University 
College of Medicine, etc. Cloth. Price, $5.50. 
Pp. 319, with 1,046 illustrations on 355 
figures. Philadelphia: W. B. Saunders Com- 
pany, 1940. 

InrRopucTION TO RapioLocy. By Fred Jenner 
Hodges, B.S., M.D., Professor of Roent- 
genology, School of Medicine, University of 
Michigan, and Willis Seamans Peck, B.S., 
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M.D., Assistant Professor of Roentgenology, 
School of Medicine, University of Michigan. 
A Syllabus of Courses 130, 131 and 133 in 
the Curriculum of the Medical School of the 
University of Michigan. Cloth. Pp. 263, with 
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Brothers, Inc. 
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A NEW FILM HOLDER FOR ROENTGEN 
EXAMINATION OF THE SHOULDER 


PRELIMINARY REPORT 


By EDWIN N. CLEAVES, M.D., 


F.A.C.R. 


BOSTON, MASSACHUSETTS 


T HAS been common practice, when 
making a roentgen examination of the 
shoulder, to take stereoscopic anteropos- 
terior views. Of late, lateral views of the 
upper end of the humerus, and axillary 
views have been added. The method here 
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Assembled Hotday, 
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‘ Taner leaded 
Fic. 1. Film holder. 


presented enables one to obtain a supero- 
inferior projection, which in many _ in- 
stances is very valuable. 

The film holder (Fig. 1) consists of two 
pieces of bakelite tubing, two rubber stop- 
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2. Method of use. 


pers, and a piece of lead foil. The outer 
tube is 2 inches in outer diameter by 8!» 
inches in length. The inner tube is 1} inches 
in outer diameter by 7!% inches in length; 
around this tube is glued the piece of lead 
foil. To load the holder, a 5” x7” film is 
wrapped around the inner tube, and in- 
serted into the outer tube. Inasmuch as a 
5”X7" film does not quite surround the 
inner tube, it is well to have a mark on the 


. Film obtained by this method. 
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Roentgen Examination of the Shoulder 
Anterior. 


Lesser tuberosity. 
© Insertion, Subseapularis. 


-Biespital Groove. 


Clavicle -------- 
Giineid Process ® 
mats. 


@ leves Minor 


Acromion Process.- — 


PosTevior, 


Fic. 4. Diagram of supero-inferior view of a shoulder. 


outer tube to designate the center of the arm hang naturally by the side. If the pa- 
inserted film. tient sits beside the roentgen table, he may 

To use the holder (Fig. 2), it is placed as brace the arm against the table, to steady 
high in the axilla as possible, letting the himself. The central ray is directed from 


Fic. s. To show coracoid process. Fic. 6. To show lesser tuberosity. 


i VoL. 45; No. 2 289 
4 
“4 
- 
- 
Coracord - --- 
‘ 
Y 
° 


290 


above downward, focusing over the acro- 
mioclavicular articulation (Fig. 2, Direc- 
tion 4). By changing very slightly the 
direction of the ray (Fig. 2, Directions B 
and C), different anatomical landmarks 
may be shown to the best advantage. 

Figure 2, Direction A. A drawing and a 
roentgenogram thus obtained are shown in 
Figures 3 and 4. Note the following points 
of anatomy: (1) lesser tuberosity of the 
humerus; (2) head of the humerus; (3) 
bicipital groove; (4) glenoid fossa; (5) cor- 
acoid process of the scapula; (6) acromio- 
clavicular articulation. 

Figure 2, Direction B. The ray directed 


Edwin N. 


Cleaves FEBRUARY, 
downward and outward to the anterior 
margin of the acromioclavicular articula- 
tion brings out the coracoid process (Fig. 
5). 

Figure 2, Direction C. The ray directed 
downward and inward to the acromioclavic- 
ular articulation brings out the lesser tu- 
berosity and the bicipital groove. (Fig. 
6). This is helpful in lesions of the tendon 
of the subscapularis muscle near or at its 
attachment. 

This method affords a new view of the 
shoulder. The simplicity of it recommends 
its use in many conditions, especially in 
painful affections of the shoulder. 
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ABSTRACTS OF ROENTGEN AND 


RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


SaLsaNno, Pierro. Aspetti radiografici del cra- 
nio da meningiomi. (Roentgen appearance of 
the skull in meningioma.) Radiol. med., 
March, 1940, 27, 188-196. 


In Cushing’s statistics of 1,552 cases of brain 
tumor meningiomata hold second place. These 
tumors are interesting to roentgenologists be- 
cause they show bone changes that can be dem- 
onstrated by roentgen examination and are 
often themselves visible. 

The author describes 2 cases, one in a boy of 
13 and the other in a man of thirty-two. These 
two tumors were at the convexity of the skull. 
The vault of the skull was thickened in both 
cases, the thickening being partial and not uni- 
form in the first case and more diffuse and ho- 
mogeneous in the second. There was bilateral 
accentuation of the sulcus of the middle men- 
ingeal artery in both cases. In the second case 
there were bone spicules, that is delicate bone 
processes perpendicular to the surface of the 
skull; in this case there was also an initial calci- 
fication with spots of new-formed bone, and 
more advanced calcification with bone pene- 
trating the tumor in the first (enostosis). Some- 
times the bone is destroyed completely and fun- 
goid masses project beneath the scalp. Intra- 
cranial enostoses are not pathognomonic of 
meningioma, however; they often occur in fibro- 
endotheliomata of the dura. In one case de- 
scribed by Caffaratti in a man of thirty-seven 
the clinical and roentgen picture was that of 
meningioma of the convexity, but operation 
showed plaques of pachymeningitis with two 
large calcifications of the falx cerebri. The ac- 
centuation of the sulcus of the middle meningeal 
artery may also be seen in other forms of brain 
tumor. Other sulci may also be accentuated in 
meningioma. The meningioma itself may be- 
come calcified and become directly visible; such 
calc fication is rarer, however, than the changes 
in the skull described above. Calcification gen- 
eral’. occurs at the oldest point in the tumor. In 
the ' “st of the cases described above, it appeared 
int). form of stalactites extending into the tu- 
mor. in the second it was in 


the form of 


small spots distributed throughout the tumor. 

In the second case, though the tumor had 
reached quite a large size, the symptoms were 
slight until suddenly attacks of jacksonian epi- 
lepsy appeared. In the second case the patient 
was completely restored to normal by operation 
and was able to return to work, while in the first 
case signs of destruction of circumscribed zones 
of the cortex remained and the patient showed 
a tendency to attacks of jacksonian epilepsy 
milder than they had been before operation. 

The author believes that trauma is not the 
immediate cause of such tumors, but that, act- 
ing on a skull with latent meningioma, it ren- 
ders it manifest.—Audrey G. Morgan. 


BeuTeL, A. Zur R6ntgendiagnose der Dermoide 
und Cholesteatome der Orbita. (The roent- 
gen diagnosis of dermoids and cholesteatomas 
of the orbit.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Nov., 1939, 60, 360-370. 


Neoplasms about the orbit manifest them- 
selves by thinning of the adjacent bone through 
pressure, by expansion of the bone, and by de- 
fects. There may also be a reactive thickening of 
the bone with a sclerotic border adjacent to the 
lesion. Such lesions have been considered to fall 
into two groups: the chondromas or myxochon- 
dromas and the hemangiomas. The latter are 
much more common and the diagnosis is estab- 
lished by observing phleboliths or band-like cal- 
cifications. When the lesions occur in the tem- 
poro-orbital area the author believes the diag- 
nosis of a dermoid tumor is the most probable. 
Such dermoids are to be distinguished from the 
dermoids occurring in the eyelid and eyebrow 
which produce no roentgen changes, though 
they may be associated with other dermoids 
producing bone defects. The intra-orbital der- 
moids vary from a pea to an orange in size and 
consist of fetal inclusions of various skin ele- 
ments. 

Cholesteatomas properly arise only from epi- 
dermal elements. These intra-orbital tumors 
produce disturbances in accommodation and 
papilledema or atrophy by pressure on the optic 
nerve. The author reports his findings and the 
characteristic roentgen changes in 4 cases with 
accompanying illustrations and adds 7 cases 
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with roentgen findings from the literature. Mu- 
coceles are usually connected with the frontal 
sinus and involve the uppermost part of the or- 
bit. The dense shadow surrounding the lesion is 
shown at operation not to be calcification in the 
wall of the tumor or cyst, as some have thought, 
but sclerosis of the adjacent bone.—W. A. 
Evans, Fr. 


KLOppNneR, Kar-. Die Sella turcica des Neuge- 
borenen im Ré6ntgenbild (Grésse, Kontur, 
Form und Formvarianten der Sella turcica). 
(The roentgen appearance of the sella turcica 
in the newborn (variations in size, contour 
and form).) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Nov., 1939, 60, 370-379. 


The literature regarding the sella turcica of 
children is reviewed with measurements at vari- 
ous ages and the significance of variations in 
size and shape. Studies of the area of the lateral 
projection by Steiert showed a rapid increase to 
the fourth year, then a relatively flat curve until 
thirteen years of age with another sharp rise to 
sixteen apparently in association with puberty. 
These changes occur distinctly earlier in girls 
than in boys. Enlarged sellas were seen in Turm- 
schadel, hydrocephalus, cretinism, dystrophia 
adiposogenitalis and congenitally soft skull. 
Small sellar areas were seen in lipodystrophy, 
progressive muscular dystrophy and dwarfism. 

The author measured the area of the sellar 
projection by the method of Haas and in 20 new- 
borns found values between 10 and 17 sq. mm. 
Greater variations are found in adults depend- 
ing upon the sexual and pituitary functions. 
The largest normal sella was seen in a woman of 
17 pregnancies. While the adult sella may show 
two or three contours, especially in the dorsum, 
in newborns it usually has a sharp flat single 
contour. Two main shapes are recognized, the 
round and the flat or spoon shape. In the au- 
thor’s 20 cases, 8 were of the first and 12 of the 
second type. No correlation could be demon- 
strated with the height, weight, age or sex. Un- 
usual forms are less common in infants; in part 
because the clinoid processes are not yet ossi- 
fied. The changes in the dorsum sellae which are 
commonly recognized in the internal hydroceph- 
alus of adults are not seen in congenital hy- 
drocephalus even in advanced cases. In one case 
the author observed at autopsy that the ante- 
rior lobe of the hypophysis was twice its normal 
size, but instead of enlarging the sella it was 
growing in large part outside of the sella. This is 
attributed to the solid floor of the sella in the 
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newborn in the absence of the sphenoidal sinus 
which does not begin to develop until the end of 
the first year. No deformity could be demon- 
strated either in a case of craniostenosis or in 2 
cases of acromegaly of the newborn. In 8 cases 
of anencephaly the sella turcica was completely 
unformed. In microcephaly the sella may or 
may not be rudimentary... 4. Evans, Fr. 


Risken, WILHELM. Zur Bedeutung der Enze- 
phalographie als friihdiagnostisches Hilfsmit- 
tel fir die Erkennung der Hirntumoren. (The 
significance of encephalography as an early 
diagnostic aid in the recognition of brain tu- 
mor.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
Feb., 1940, 67, 108-119. 


The basis of this report is a group of 4 cases 
where the diagnosis could be verified only after 
a period of observation. During the period of 
observation the neurological symptomatology 
changed not at all, or very little, while the en- 
cephalographic findings underwent marked 
changes. In none of the cases was there clear 
clinical evidence of neoplastic disease; there was 
no congestion of the optics discs, and the spinal 
fluid was not suggestive of tumor. 

The first case was a man, aged thirty, with a 
sudden onset of convulsions. The neurological 
and encephalographic studies were negative ex- 
cept for a failure of the subarachnoid spaces to 
fill in a sector of the frontal area near the mid- 
line. At a second examination six months later, 
following more convulsions and a complaint of 
pain in the head and neck, there were again no 
striking physical findings, but there was a re- 
markable change in the encephlographic pic- 
ture. The right lateral ventricle was displaced 
toward the left side particularly in its anterior 
portion. On aspiration of the right frontal lobe 
the fluid contents of a degenerated cystic glioma 
were obtained. 

A twenty-five year old man in full health ex- 
perienced a sudden loss of consciousness after 
an instantaneous feeling of a cramp in the right 
hand. There were no definite neurological find- 
ings. No definite abnormality was found in the 
encephalographic studies. Six months later 
further studies were made and the anterior horn 
of the left lateral ventricle was seen to lie def- 
nitely lower than the right. On aspiration of ‘he 
left parietal area a cyst was found at a depth of 
5 cm. from which 40 cc. of fluid was removed. At 
operation the cyst was found surrounded by uli- 
omatous tissue. 
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The third case was admitted with a sensation 
of paralysis in the right foot and the right shoul- 
der was also weak. The first encephalogram re- 
vealed a slight dilatation of the left lateral ven- 
tricle, but there was no definite evidence of a 
space occupying lesion. Five months later the 
paralysis had increased; there was also a speech 
defect and there were marked changes in the en- 
cephalogram. The right ventricle was displaced 
laterally, the upper part more than the lower. 
The left ventricle was very much flattened and 
in the midline. Exploratory aspiration in the 
left post central and anterior temporal area 
yielded degenerated neoplastic tissue of a vas- 
cular glioma. 

The last case was a thirty-seven year old man 
with a complaint of twitching of the left side of 
his face for one year with occasional involve- 
ment of the left arm and leg. The spinal fluid 
was normal as were the first encephalographic 
findings except for broad sulci such as one sees 
in an atrophic process in the cortex. Five years 
later there was seen to be marked displacement 
of the ventricular system. At operation a sharp- 
ly defined, mandarin shaped cystic tumor was 
found in the right frontoparietal area. 

It is the author’s opinion that the neoplastic 
process was present at the first negative en- 
cephalographic studies in all 4 cases and that 
the later deformities were the result of sudden 
changes in the tumor. It is known, for example, 
that with relatively small tumors there may be 
marked swelling of the brain. A space occupying 
lesion cannot be ruled out by a single negative 
encephalographic study and observation should 
be carried out over a long period before a final 
diagnosis is made.—W. A. Evans, Fr. 


NECK AND CHEST 
Liese, Ertcu. Uber seltene Formen zystischer 
der Lunge im bronchographischen 
Bild. (The bronchographic picture of rare 
forms of cystic degeneration of the lungs.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, Feb., 
1940, O07, 85-107. 


In recent years considerable literature has ac- 
cumulated on a condition usually known in the 
Enclish literature as congenital cystic disease of 
the lungs, but recognized by a great variety of 
nares in English and other languages. The au- 
th reviews the embryological and phylogenet- 
icc velopment of the lung. The most extensive 
ms ‘ormation is that reported by Schmit of 
cor slete agenesis of both lungs with complete 
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absence of pulmonary veins, pleura, and pleural 
cavities. Beutel has been the only one to publish 
a case of complete absence of the lung (left) ob- 
served roentgenologically. Then there are many 
reported cases of congenital cystic defects which 
very much resemble the polycystic kidney. 
There are also unilocular cysts which reach the 
size of a man’s fist and may occupy a whole lobe. 
When such cysts occur in the upper lobes there is 
usually no pleural space about them. They may 
contain either a gelatinous or albuminous fluid 
or air, depending upon the patency of the bron- 
chus. The patency may be either free or valve- 
like. The right lung is more often involved than 
the left and the upper lobes more than the low- 
er. 

Two cases are reported. One was a thirty-nine 
year old man complaining of fatigue observed 
over a period of two years to have increased ra- 
diability of the right lung with some peculiar 
net-like markings extending out from the right 
hilum. Bronchography revealed abnormalities in 
the bronchial tree and areas in the lung to which 
the contrast material could not be made to pen- 
etrate. Tomography also revealed an abnormal 
pulmonary structure although no circumscribed 
cysts were seen. 

The second case was a boy, aged eighteen, 
who was examined for bronchitis fourteen days 
following an appendectomy. The right hilum 
exhibited increased linear markings as compared 
with the left, and these extended down into the 
lower medial lung field. At the lateral chest wall 
was an area lacking lung markings separated by 
a fine hair line and giving somewhat the appear- 
ance of a pneumothorax. Bronchography re- 
vealed abnormalities in the bronchial branch- 
ings and in the alveolar filling. 

That bronchography does not reveal a com- 
munication with an air containing cyst does not 
prove that such does not exist. The assumption 
of some American authors that the cyst wall 
may secrete a gas is not generally accepted. The 
carbon dioxide content of gas in a cyst has been 
shown to be §.9 per cent. It is not possible to 
distinguish lung abscesses from infected cysts. 
The cyst is more apt to be multilocular than an 
abscess. Clinically small infected cysts closely 
resemble bronchiectasis. Dermoid and echino- 
coccus cysts must also be considered in the dif- 
ferential diagnosis and sometimes loops of bow- 
el in the chest may resemble cysts. 

The author regards malformation of the lung 
such as he has observed in the above cases to be 
a congenital defect of a large pulmonary area 
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comparable to congenital cystic disease. In both 
cases the area without lung tissue corresponded 
to the ventral branch of the right upper lobe 
bronchus and in the second case also the ventral 
branch of the right middle lobe bronchus. Bron- 
chographically there was seen to be an abrupt 
termination of these bronchi.—W. A. Evans, Fr. 


Benassi, Enrico. La guarigione radiologica de- 
gli infiltrati precoci. (Healing of early infiltra- 
tions as shown by roentgen examination.) 
Radiol. med., Jan., 1940, 27, 23-27. 

In the beginning of the roentgen study of 
early infiltrations it was believed that these 
might end in one of two diametrically opposite 
ways—they might heal with complete restitu- 
tion to normal or they might end in cavity for- 
mation. 

For some time the author has been studying a 
considerable number of such early infiltrations 
which have been cured clinically by the usual 
medical treatment and he has followed the 
roentgen course of the lesions very carefully. Il- 
lustrative roentgenograms are given. 

He has followed some cases for as long as two 
years and has never seen a case of absolute res- 
toration to normal. Even with complete clinical 
recovery, a careful roentgen examination shows 
more or less marked sclerosis; this is generally 
slight, however, and may vary from a mere rein- 
forcement of the lung design with delicate fine 
stripes of the perilobar type to a slight marbling 
with distinct sclerotic stripes which are more or 
less interlaced, or even to a not very dense but 
evident fibrosis with little bands which are very 
opaque and very close together. 

The author distinguishes three types in the 
resolution of these infiltrations. The first type is 
a gradual but nevertheless quite rapid disap- 
pearance of the infiltration, which becomes less 
opaque from day to day until finally it disap- 
pears entirely, while at the same time the lung 
outline becomes visible again and remains very 
distinct. A resolution as complete as this, leav- 
ing behind it only a slight intensification of the 
lung design, may also be brought about by the 
transformation of the infiltration into a nodular 
form followed by gradual disappearance of the 
nodules. In other cases, which are perhaps the 
most frequent, when the infiltration begins to 
clear up it disappears only in certain zones and 
the picture becomes transformed into one of 
large stripes, varying in thickness and density, 
some of them intertwined and some in bundles, 
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which then become thinner and more rarefied; 
this takes place slowly and brings about a grad- 
ual clearing of the infiltrated area, which, how- 
ever, is not complete and in the majority of 
cases is quite slow.— Audrey G. Morgan. 


Bu to, Enzo. II riconoscimento radiologico pre- 
coce delle metastasi neoplastiche del polmone. 
(The early roentgen diagnosis of neoplastic 
metastasis in the lungs.) Radio/. med., Jan., 
1949, 27, 33-52. 

Malignant metastases in the lungs are so fre- 
quent that it is of great importance to make an 
early roentgen diagnosis of their presence. This 
is all the more important because in the early 
stages of such conditions there are no very pro- 
nounced clinical symptoms and the first diagno- 
sis must be made by roentgen examination. 

The author describes the roentgen pictures 
obtained in many such cases at the Roentgen 
Institute of the University of Milan and gives 
illustrative roentgenograms. He divides the pic- 
tures seen into three forms: (1) the nodular, in- 
cluding the micronodular or miliary; (2) the 
lymphangitic, and (3) the infiltrative. These 
three forms may be combined, which compli- 
cates the picture very much. 

The nodular form is the most frequent and 
may be produced by either the epithelial or con- 
nective tissue forms of tumor. The nodules may 
be distributed throughout the lung but are most 
frequently found in the lower field. If they are 
miliary they may have the appearance of snow- 
flakes. The larger ones are round or oval. They 
may vary from the fine flaky ones to the size of 
peas or even larger. They are generally homo- 
geneous in density but this may be modified by 
the superposition of several nodules or by the 
presence of calcium in some of them. These nod- 
ules may be so small as to escape detection un- 
less the examination is very careful and they 
may be simulated by images of vessels struck 
tangentially by the rays. These vessel shadows 
may be differentiated by making repeated ex- 
aminations and changing the position of the pa- 
tient. On such changes of position the vessel 
shadows may change in form and new ones may 
appear by other vessels being struck tangen- 
tially. Pathological processes which may simu- 
late metastatic nodules are tuberculous and bron- 
chopneumonic foci. Generally there are clinica 
signs that serve for differentiation in these 
cases. 

The lymphangitic form is particularly apt 0 
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occur in cancers of the stomach and breast. In 
the diffuse or generalized form the lymphangitis 
is characterized by stripes passing out from the 
hilar region and radiating toward the periphery 
which anastomose and form a fine network. The 
hila because of gland infiltration assume an ir- 
regular and very opaque appearance, sometimes 
with blurred outlines. The lymphangitic changes 
are most marked in the middle and lower lung 
fields and are often associated with changes of 
the nodular and infiltrative types. Early recog- 
nition of the lymphatic type is very difficult be- 
cause in many respects it resembles the normal 
lung design very closely and most careful exam- 
ination is necessary in order to differentiate 
them. Repeated examinations may show a pro- 
gressive evolution of the lymphangitis. 

The infiltrative form, which is rarer than the 
others, is a later development of those forms. 
Progressive development of these forms pro- 
duces irregular foci of infiltration of the pseudo- 
pneumonic or pseudopleuritic type. 

As can be seen from this description, the diag- 
nosis of these different forms of lung metastasis 
requires a very accurate knowledge of the nor- 
mal lung design for often the correct diagnosis 
can be made only by a minute analysis of the 
shape, size and appearance of the shadows, and 
the position of the different parts of the lung de- 
sign. Generally only a provisional diagnosis can 
be made from the first examination and this 
must be confirmed by a series of roentgeno- 
grams in which all differential possibilities are 
considered.—Audrey G. Morgan. 


SWEENEY, JoHN A. The cardiovascular system 
in pulmonary tuberculosis. 4m. Heart 7., 
Sept., 1940, 20, 345-354. 

The symptoms of congestive heart failure and 
pulmonary tuberculosis have much in common 
and may be confused. Congestive heart failure 
may result from a primary heart disease or from 
heart disease secondary to the increasing pul- 
monary peripheral resistance of long standing 
pulmonary disease. Tuberculosis may involve 
the pericardium producing an effusion or con- 
stricting adhesions with calcification; rarely the 


myocardium or endocardium is involved and 
there may even be involvement of the coronary 
arteries. Tuberculous pericarditis with effusion 
is Often very difficult to differentiate from a 
theumatic pericarditis. The diagnosis of the 
rey is favored by a later age of the patient, 
the a 


ence of pain or discomfort and of signs of 
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pulmonary congestion or endocardial involve- 
ment. Two-thirds of the cases of tuberculous 
pericarditis occur in negroes. Rheumatic peri- 
carditis, on the other hand, usually occurs in 
children or young adults who show other signs 
of rheumatic infection and they are usually 
quite ill and confined to bed with pain and dysp- 
nea and with signs of pulmonary congestion. 

Tuberculosis of the myocardium is usually an 
infiltrating process in the auricles and may first 
be manifest by auricular extrasystoles or auric- 
ular fibrillation. Nodular involvement may be 
part of a generalized miliary tuberculosis. Fi- 
nally an interstitial tuberculous myocarditis has 
been described. 

Reported cases of endocardial involvement 
include a number of instances of small tubercles 
scattered generally over the endocardium, but a 
definite involvement of the mitral valve has 
been described in a few cases. 

Various types of heart disease may be en- 
countered with pulmonary tuberculosis. Rheu- 
matic heart disease with mitral stenosis is quite 
common, contrary to some earlier observers. 
The incidence is comparable to that in other 
conditions in the same age groups and the same 
may be said for syphilitic heart disease. Hyper- 
tensive heart disease and coronary occlusion are 
seldom observed in tuberculous patients. Pul- 
monary embolism and thrombosis occur and 
may simulate coronary occlusion. 

In the author’s material of 1,000 patients 
with pulmonary tuberculosis, a clinical diagno- 
sis of cardiovascular disease was made in 8.7 per 


cent.—W., A. Evans, Fr. 


Cocco, Giovanni. Contributo alla réntgendiag- 
nostica del neurinoma intratoracico. (Roent- 
gen diagnosis of intrathoracic neurinoma.) 
Radiol. med., April, 1940, 27, 255-270. 

The author describes a case in a young man of 
nineteen who was sent for roentgen examina- 
tion of the digestive tract; he had no clinical 
symptoms of thoracic disease. Examination, 
however, showed the stomach and duodenum 
normal and he recovered from the gastric dis- 
turbance on dietetic and medicinal treatment. 
But the roentgen examination showed a round 
opaque shadow at the left apex. By clinical and 
laboratory examination he excluded echinococ- 
cus cyst and intrathoracic goiter; the patient’s 
good general condition argued against malig- 
nant tumor. He therefore concluded that it was 
a benign tumor, neurinoma, lipoma or fibroma, 
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and the former seemed to be the most probable. 

True neurinomata originate from nerve tis- 
sue; there is a false form in which the nerve is 
merely compressed in a growing tumor. In this 
case the origin seems to have been from one of 
the thoracic nerve roots. Practically all these 
intrathoracic neurinomata are in the posterior 
mediastinum. The author discusses briefly 60 
cases that have been reported in the world liter- 
ature, 10 of them being in the Italian literature. 
All but two of these were in the posterior medias- 
tinum. Generally the tumors are monolateral 
and most often on the left side. Females are af- 
fected more frequently than males. Neurino- 
mata originating fromthe spinal roots sometimes 
have an hour-glass shape, with the smaller por- 
tion inside the vertebral canal and the larger in 
the thorax. There may be no subjective symp- 
toms; in some cases there is pain from pressure 
on the nerve involved or cough, dyspnea and 
cyanosis from pressure in the thorax. The diag- 
nosis can generally be made from the character- 
istic roentgen picture. 

The operative mortality of this form of tumor 
is high (22.2 per cent) and in this case the pa- 
tient was reluctant to submit to operation as he 
had no subjective symptoms. These tumors are 
also refractory to roentgen and radium therapy 
and therefore the author did not think it advisa- 
ble to recommend this treatment. He is simply 
keeping the patient under observation, with the 
idea of making frequent roentgen examinations 
and on the first sign of malignant degeneration 
or rapid growth urging operation.—Audrey G. 
Morgan. 


Saupe, E. Ueber Lungenréntgenbefunde, insbe- 
sondere Infiltrate, bei Asthma. (Roentgen 
findings in the lungs, particularly infiltra- 
tions, in asthma.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Feb., 1940, 67, 65-84. 

The material was collected over a ten year pe- 
riod and consists of 35§ asthmatic patients of 
about equal sex distribution and mostly be- 
tween thirty and sixty years of age. Autopsy 
studies were carried out in 7 cases, 3 of whom 
died in a status asthmaticus. Completely nega- 
tive roentgen examinations were observed in 22 
per cent of the cases, definite emphysema in 26 
per cent and bronchiectasis in 5 per cent. Non- 
specific infiltrations were observed in 11.6 per 
cent of the cases and tuberculous infiltration in 
13 per cent (exclusive of scars and old primary 
lesions). 
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One interesting case is that of a woman, aged 
fifty-two, who had had asthmatic attacks since 
childhood and was observed over a three year 
period before her death. Parenchymal and hilar 
infiltrations of great variety were observed dur- 
ing that time with no evidence of tuberculosis 
demonstrable during life or at autopsy. At au- 
topsy, an acute purulent tracheobronchitis was 
found together with marked emphysema, right- 
sided cardiac hypertrophy and a catarrhal rhi- 
nitis and sinusitis. A number of similar cases are 
reported illustrating different types of nonspe- 
cific infiltration. There may be very transient 
allergic or eosinophilic infiltrates; at other times 
the process has more the appearance of a sec- 
ondary acute bronchopneumonia, or a chronic 
nonspecific indurative pneumonia. The discov- 
ery of the allergic infiltration is attributed to 
Loffer in 1932; the symptoms are slight and 
catarrhal in character with a slight very tran- 
sient fever. The sputum is yellowish and contains 
many eosinophiles (20-60 per cent). There may 
be bradycardia, oliguria, and constipation on 
the first day. Differentiation from an early tu- 
berculosis may be difficult. The old Rokitansky 
teaching that asthma and tuberculosis do not 
occur together is no longer tenable, and some 
workers have found a higher incidence of tuber- 
culosis in asthmatics than in other disease 
groups. The course of tuberculosis does not seem 
to be affected by asthma. 

In the flat or focal types of shadow, atelecta- 
sis certainly plays a not inconsiderable réle and 
differentiation from pulmonary vascular con- 
gestion, atypical tuberculosis, bronchopneu- 
monia and bronchiolitis may be very difficult or 
impossible. 

In regard to the findings in uncomplicated 
asthma, the thorax may be broad and deep 
(barrel-shaped) or long and thin (asthenic). The 
diaphragm is low and the muscle planes are 
prominent. The heart is often small. The lungs 
may appear quite normal, even in attacks, al- 
though emphysema is common. The hilum and 
lung markings are broadened and sometimes in- 
distinct in outline, but contrasting sharply with 
the radiolucent lung fields. According to Ass- 
mann the prominence of the hila is in part due 
to the dilatation of the pulmonary arteries re- 
sulting from obstruction to the pulmonary cir- 
culation; a further factor is the thickening ot 
the bronchial mucous membrane _assoc:ted 
with asthmatic bronchitis. 

Bronchial asthma may be complicate: by 
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cardiac asthma (21 cases in this series), bron- 
chiectasis (18 cases), gross pleural residues (37 
cases), and rarely pneumothorax. There is a 
great frequency of roentgenologically demon- 
strable inflammation of the paranasal sinuses. 
In this series 41 out of 46 examinations yielded 
positive findings.-W. 4. Evans, Fr. 


v. Knorre, Georc. Ein angeborener Herzfeh- 
ler bei Zwillingen. (A congenital cardiac 
anomaly in twins.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Nov., 1939, 60, 379-381. 


The author has already reported on the simi- 
larity of cardiac form and the occurrence of the 
same cardiac anomalies in families. In an elec- 
trocardiographic study of twins, Hecht and 
Gupta found that in two-thirds of the single 
ovum twins and in one-third of the others there 
were close similarities of the general form and 
conduction pattern. 

This report concerns a pair of single ovum 
twins, one year and two months of age, ob- 
served to have cardiac anomalies shortly after 
birth. At first they did poorly and became very 
blue when crying, but the condition improved 
during the first year. Both had a loud systolic 
murmur in the pulmonic area and similar but 
not identical roentgen findings in the chest. Re- 
peated electrocardiograms in both instances 
showed a right-sided hypertrophy, but the de- 
tails of the curves were quite dissimilar. It was 
thought that both children have a patent duc- 
tus Botalli but that the lesion is more pro- 
nounced in one than in the other.—W. A. 
Evans, Tr. 


Bicker, J. Kalkeinlagerungen im Bereich der 
Mitralklappen im Réntgenbild. (The roent- 
gen picture of calcium deposits in the region 
of the mitral valve.) Fortschr. a. d. Geb. d. 
Rontgenstrahlen, Jan., 1940, 67, 10-15. 


Simmonds in 1908 demonstrated calcium in 
the isolated heart by the roentgen ray and ex- 
tended the roentgen study of the heart beyond 


a consideration of form and movement. Calcium 
deposits have now been recognized intra vitam 
not only in the valves but in the valve rings, in 
old thrombi, in the cardiac wall and in the 
coronary arteries. Intracardiac calcification is 


not \ften seen on the usual chest film, but may 
monstrated quite frequently especially in 
patients by means of roentgenoscopy and 
det films. 
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In the mitral valve, the calcium deposits may 
be in the valve leaflets or in the annulus fibro- 
sus. The deposits may be on a degenerative ba- 
sis or the end-result of an old inflammatory en- 
docardial process. Calcification in the annulus 
fibrosus is a degenerative change commonly 
seen in the elderly and carries with it no func- 
tional disturbance. It assumes a ring- or hook- 
shaped form. The movement of the annulus is 
important in the filling of the auricle and when 
there are calcium deposits an excursion of 2 cm. 
may be observed roentgenoscopically. The ex- 
tent and force of the pulsation is an index of 
myocardial function. Calcification in the valve 
itself represents an old endocarditis and has a 
quite different significance. Pulsations in com- 
pensated hearts may amount to 3 or 4 cm. This 
finding always occurs in long standing heart 
disease. 

Illustrative cases of the two types of calcifi- 
cation are reported.—W. A. Evans, Fr. 


HoHENNER, Kart. R6ntgenschnittaufnahmen 
des Herzens. (Roentgen layer exposures of 
the heart.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Jan., 1940, 67, 16-24. 


The technique is given for the tomographic 
examination of the heart with the rays directed 
through the long axis and with sections made at 
the level of the valves, the auricles, and the ven- 
tricles. Cases are presented with illustrations 
showing calcification in the mitral valve, calci- 
fication of the pericardium on both anterior and 
posterior surfaces, and the relative degree of en- 
largement of the right and left ventricle. 


W. A. Evans, Fr. 


Master, ArtHurR M., Gusner, RIcHArpb, 
Dack, Simon, and JArree, Harry L. The di- 
agnosis of coronary occlusion and myocardial 
infarction by fluoroscopic examination. 
Am. Heart F., October, 1940, 20, 475-485. 


Ordinary roentgenologic examination is of lit- 
tle value in the diagnosis of coronary occlusion 
for the cardiac contour is not altered unless 
marked enlargement or ventricular aneurysm 
has occurred. However, careful roentgenoscopy 
and roentgen kymography which enable one to 
study ventricular contractions offer greater 
promise. The senior author has used roent- 
genoscopy in the diagnosis of coronary occlusion 
for five years and regards the systolic expansion 
which was present in 50 per cent of the cases as 
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pathognomonic. When the heart is enlarged 
pulsation may be impaired near the apex, but 
systolic expansion rarely occurs in the absence 
of infarction. 

The material of this report consists of 95 pa- 
tients, 80 of whom had coronary occlusion and 
1§ had coronary sclerosis and angina pectoris. 
Both roentgenoscopic and roentgen kymo- 
graphic studies were made together with cine- 
roentgenographic studies in 24 subjects. The 
findings in the 80 cases with coronary occlusion 
have been summarized in tabular form. 


Fluoro- Roentgen kymo- 
scopically graphically 
1. Normal 21 16 
2. Reversal of Pul- 
sation 40 42 
(a) complete 29 25 
(b) partial 11 17 
lag x 7 
doubling 3 10 
3. Impaired Pulsa- 
tion 1g 22 
(a) absent 2 7 
(b) dimin- 
ished 17 15 
Total 80 80 


The finding of an impaired pulsation is less 
definite and significant than a reversal of the 
pulsation. Abnormalities of pulsation were most 
frequently seen in the posteroanterior projection 
in the apical area, although, rarely, they were 
limited to the left oblique view.—W. 4. Evans, 
Tr. 

SussMAN, Marcy L., Dack, Simon, and Mas- 
TER, ArtHUR M. The roentgenkymogram in 
myocardial infarction. 1. The abnormalities 
in left ventricular contraction. 4m. Heart F., 
April, 1949, 79, 453 463. 

Dack, Simon, SussMAN, Marcy L., and Mas- 
TER, ArtHur M. The roentgenkymogram in 
myocardial infarction. 1. Clinical and elec- 
trocardiographic correlation. 4m. Heart F., 


April, 1940, 79, 464-474. 


The authors report their kymographic find- 
ings in 200 cases of typical coronary artery oc- 
clusion diagnosed by clinical and electrocardio- 
graphic observations. In 85 cases the attack had 
occurred within two months. In most cases pos- 
teroanterior and left oblique exposures were 
made. 
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The variations in the normal curve of the left 
ventricular contraction are numerous and have 
not yet been fully classified. Variations also oc- 
cur between the apex and base of the same ven- 
tricle in respect to the form and magnitude of 
the pulsation, but the changes are gradual and 
continuous in different frames along the left car- 
diac border. A short lateral movement may be 
seen immediately preceding systole, especially 
in hypertension. A short lateral movement at 
the end of systole is a normal occurrence cor- 
responding to the second heart sound. A double 
movement in diastole may be normal. Systole 
usually lasts 0.2 second, slow or rapid sy stole i is 
seen in valvular or functional disease. 

In 75 per cent of the cases of myocardial in- 
farction examined the following observations 
were found and considered characteristic: (1) 
Diminution or absence of pulsation in a local- 
ized segment of the left ventricular contour. (2) 
Systolic expansion in one or more segments. (3) 
Marked irregularities in the diastolic curve. 

When serial studies were made, the develop- 
ment of changes could be followed. Normal or 
only slightly abnormal findings may be observed 
in the early phases, while the pulsations become 
progressively impaired in the subacute stage. 
Most abnormalities remain for months or years. 
Not infrequently abnormalities in pulsation 
were observed to disappear or become less 
marked. 

Although the history and electrocardiograph- 
ic changes unquestionably remain the impor- 
tant diagnostic methods, the kymogram may 
be decisive in questionable cases. The more 
marked changes are seen in the more severe 
cases. When the changes are slight and tend to 
disappear the recovery is good.—W. A. Evans, 


Tr. 


Feasspy, W. R. Pericardial effusion in 
edema. 4m. Heart F., June, 1930, 79, 7 
754- 

The author reports the case of a woman, 
aged seventy, with myxedema whose heart was 
markedly enlarged, extending almost to the left 
lateral chest wall on the teleroentgenogram. It 
was shown by aspirating fluid from the per'- 
cardial sac that at least part of the enlargement 
was due to pericardial effusion. Previous re- 
ports in the literature have indicated that 
severe myxedema a protein rich fluid may 
accumulate in many of the serous cavi''es. 
During six months of thyroid medication the 
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cardiac shadow assumed a normal size and con- 
figuration.—W, A. Evans, Fr. 


BaccaGLiInI, GIOVANNI, and Giv- 
sepPeE. L’aortografia con mezzi di contrasto. 
(Aortography with contrast media.) Radiol. 
med., Jan., 1940, 27, I-23. 

The authors made a study of the question of 
aortography for the purpose of determining 
whether this is a safe method of clinical exami- 
nation and whether the contrast media in use so 
far are reliable. 

Dos Santos, the originator of the method, in- 
jected the contrast medium directly into the 
aorta by means of a long needle passed through 
the lumbar region. Oselladore modified this 
method by making the injection into a branch 
of the femoral artery and passing it through a 
slender sound from here to the aorta. 

The authors tested organic salts of iodine 
such as uroselectan and pyelophanin and inor- 
ganic salts such as sodium iodide and strontium 
iodide, using Oselladore’s method. Protocols of 
the experiments are given, heart tracings show- 
ing the effect on blood pressure and pulse, and 
histological pictures showing the anatomical 
changes in the organs. They conclude that this 
method is not yet altogether safe. Dos Santos 
claimed that injection of contrast media into 
the aorta is safer than intravenous injection of 
these media, because the solutions injected pass 
through the capillaries and are in great measure 
retained by the organs and given off slowly into 
the general circulation. The authors hold that 
this is not true and say that substances intro- 
duced through the aorta act on the’ tissues in a 
higher concentration than those introduced in- 
travenously. This is shown by the fact that dogs 
sometimes have a paraplegia following the in- 
tra-aortic injection of uroselectan, while this 
has never been observed after the intravenous 
injection of uroselectan.— Audrey G. Morgan. 


Furio. Ernia dello hiatus esofageo. 

Hernia through the esophageal opening in 

the diaphragm.) Radio/. med., Feb., 1940, 27, 

125-126. 

\ woman, aged forty-five, had an appendec- 
tomy some years ago. But for many years be- 
fore that she had had a feeling of weight in the 
¢})) vastrium and a burning pain sometimes ra- 
divting in a girdle-shape to the back. These 
sy ptoms came on irregularly and sometimes 
la. ed for several hours, particularly at night. 
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Digestion was very difficult. Alkalies relieved 
the symptoms. 

On roentgenoscopy with the patient standing 
the esophagus immediately above the dia- 
phragm described a curve, concave to the left, 
surrounding an area of gaseous transparency. 
The stomach, when it was full of opaque paste, 
seemed shortened and lay in an oblique direc- 
tion; the normal image of the subdiaphragmatic 
gas bubble was not visible. When the patient 
lay down, a part of the contrast medium from 
the stomach flowed through the diaphragm into 
the thorax, filling a cavity corresponding to the 
gas bubble described above. It appeared to be 
the dislocated fornix of the stomach. Large mu- 
cous folds continued without interruption from 
the fornix to the body of the stomach through a 
large opening in the diaphragm. It was easy to 
make a diagnosis of hernia through the eso- 
phageal opening in the diaphragm. 

There are three groups of such hernias. In the 
first group there is congenital shortness of the 
esophagus, and the stomach and esophagus do 
not descend into the abdomen. In the second 
group there is a hernia through the opening be- 
side the esophagus; the esophagus has descended 
normally and is not included in the hernia. The 
third group includes the cases in which the esoph- 
agus is of normal length and the abdominal 
part of it is herniated with the stomach. The 
two first groups are congenital in origin, while 
the third, to which this case belongs and which 
is by far the most numerous, is acquired. 
Audrey G. Morgan. 


ABDOMEN 
KeutNerR, Heinz. Die heutige Treffsicherheit 
der Réntgendiagnose bei Erkrankungen des 

Magens und Zwolffingerdarms. (The present- 

day accuracy of roentgen diagnosis in dis- 

eases of the stomach and duodenum.) Fort- 

schr. a. d. Geb. d. Rintgenstrahlen, Dec., 1939, 

60, 421 

This is a publication from the University Clin- 
ic in Wurzburg. The author credits Rieder 
with the introduction of roentgen methods in 
the diagnosis of gastrointestinal diseases in 
1904. Holzknecht, Haudek, v. Bergmann, For- 
ssell, Akerlund, Berg and Albrecht are said to be 
responsible for recent developments and refine- 
ments in technique. It is pointed out that the 
present-day roentgenologist has much the same 
criteria as the gross pathologist in judging a le- 
sion, lacking only the color and the changes to 
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be observed in neighboring organs, but possess- 
ing the advantages of observing physiologic 
changes which the pathologist does not have. 

In 336 cases with autopsy control, roentgen 
examinations were made by 5 observers and the 
errors in diagnosis varied ii 1.90 per cent to 
6.25 per cent. Errors are apt to occur in the high 
transverse stomach of the very obese and also 
where the patient has been improperly prepared 
physically or psychically. Apparent errors may 
be due to the inability of the surgeon to recog- 
nize small pathologic changes at laparotomy. 

In the roentgen department 7,055 examina- 
tions of the stomach and duodenum were car- 
ried out in the eight year period from January 1, 
1930. The most common positive findings were 
gastric ulcer, 10.9 per cent; gastritis, 10.8 per 
cent; duodenal ulcer, 9.9 per cent, and gastric 
carcinoma, 6.0 per cent with 56.5 per cent of the 
examinations negative. 

In the diagnosis of ulcer, the examiner who 
depends upon indirect signs (disturbances of 
motility, spasm, pain, and hypersecretion) will 
more often be in error than the one who relies 
upon the demonstration of the niche. Differ- 
ences in appearance of the ulcer at the roentgen 
study and at autopsy are often striking and are 
attributable to edema which disappears in the 
resected specimen and to blood clots in bleeding 
ulcers which may fill the ulcer and prevent its 
roentgenologic detection. Ulcers or ulcer scars 
were found in 21.2 per cent of the cases exam- 
ined, a figure higher than has previously been 
reported. The reported incidence at autopsy 
varies from 7.4 per cent to 20.2 per cent with an 
average of ma per cent. The ratio of duodenal 
to gastric ulcers has been very variable as re- 
ported in the literature; the author finds a 
slightly greater incidence of duodenal ulcer. In 
83 cases thought to have gastric ulcer and con- 
trolled by autopsy there were 4 errors—a roent- 
gen diagnosis of gastric ulcer in a patient with 
an extensive carcinomatosis, a roentgen diag- 
nosis of gastric ulcer in a patient with hyper- 
thyroidism was not confirmed, a roentgen diag- 
nosis of gastritis with autopsy finding of old and 
recent gastric ulceration in the cardia, and the 


roentgen findings were negative in one case of 


bleeding gastric ulcer. In 22 cases with a diagno- 
sis of duodenal ulcer confirmation was obtained 
in all but one where operation revealed a gastric 
carcinoma close to the pylorus with involved 
retroperitoneal glands deforming the duodenum. 

Carcinomas are generally divisible roentgen- 


ologically into the expansive ulcerating type 
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and the infiltrating type. Errors may arise from 
food remains, in the presence of severe gastritis 
and certain rare inflammatory tumors (syphilis, 
tuberculosis, and actinomycosis). Lymphogran- 
ulomatous tumors may offer difficulty. The 
great practical problem, however, is the difter- 
entiation of the peptic ulcer from the neoplastic 
ulcer. Secondary neoplastic degeneration of the 
peptic ulcer is said to occur and the incidence as 
reported in the literature varies from 2 to 68 per 
cent. Of the 425 cases in which a roentgen diag- 
nosis of gastric carcinoma was made, operative 
or autopsy control was obtained in 142 and to 
these must be added 7 cases where a carcinoma 
was missed roentgenologically. One case thought 
to have a carcinoma of the pylorus proved to 
have a prepyloric peptic ulcer. This gives an ac- 
curacy of 95 per cent in the diagnosis of gastric 
carcinoma. 

The average values for the diagnosis of ulcer 
and neoplasm as reported in the literature at 
different times is as follows: 


Peptic Ulcer Gastric 
Carcinoma 
Gastric Duodenal 
Before 1918 35.0% 50.0% 23.3% 
1918-1927 16.3% 22.9% 17.3% 
1928-1937 5.3% 6.0% 8.1% 


Where a diagnosis of extragastric pathology 
was made, confirmation was obtained in all op- 
erated cases; confirmation was also obtained in 
3 cases with gastric polyps, 2 cases of duodenal 
diverticulum, and 2 cases of peptic jejunal ul- 
cer. Twenty-five cases with normal roentgen 
findings were examined at autopsy and in none 
was pathology in the stomach or duodenum 
disclosed; similarly negative findings were ob- 
tained in all 89 cases with a negative preopera- 
tive roentgen study which were explored at 


laparotomy.—Y.. A. Evans, Fr. 


ZANETTI, SERSE. Evoluzione di un’ulcera-can- 
cro; importanza diagnostica della nicchia pi- 
atta. (Course of a cancer-ulcer; diagnostic 
importance of the plateau niche.) Radiol. 
med., Jan., 1940, 27, 28-33. 


There is a certain form of niche which has 
been considered, and the author believes really 
is, a pathognomonic sign of malignant ulcer. It 
has a large flat surface, unlike the ordinary ul:er 
niche, which is characterized by depth rather 
than by a large surface. The plateau niche 's 
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round and not very deep. Guttmann compares 
its appearance to that of the impression pro- 
duced by pushing a coin down on a malleable 
substance. It should be recognized early and 
when it is found operation should be performed 
at once. 

A case is described showing the importance of 
this sign and of its appearance being followed 
promptly by operation. A man, aged forty-nine, 
entered the hospital January 12, 1937, after 
having suffered from digestive disturbances for 
about ten years. Roentgen examination showed 
a typical plateau ulcer on the lesser curvature 
but the examining roentgenologist interpreted 
it as a sign of peptic ulcer. Medical treatment 
was given but without success. In January, 
1938, a year later, roentgen examination showed 
an increase of the niche both indepth and width. 
Operation was advised but the patient refused 
it, and continued medical treatment. An exami- 
nation the first of November of that year 
showed a further increase of the ulcer excava- 
tion with a certain amount of retraction and 
rigidity of the lesser curvature. The patient’s 
condition became worse and by the first of Jan- 
uary the pain was so intense that he returned 
and roentgen examination this time showed a 
very large ulcer excavation, complete rigidity of 
the lesser curvature and infiltration of the whole 
antral region with marked slowing of emptying 
time. The patient finally consented to opera- 
tion. Examination showed that the ulcer was 
malignant. 

Of course care must be taken to be sure that 

the diagnosis of plateau niche is correct. It 
might be simulated by segmental rigidity of the 
lesser curvature or a peristaltic wave. But this 
mistake need not be made by a skilled roent- 
genologist. Occasionally a peptic ulcer niche 
may have the plateau form. But in this case 
there are other morphological signs and a mu- 
cous membrane relief that make a correct diag- 
nosis possible. If there is doubt as to the nature 
of the niche several examinations may be made 
at short intervals, so as not to lose valuable time 
before operation. But he believes that the early 
Stages of plateau ulcer are as pathognomonic of 
malignancy as the later ones and that operation 
should not be delayed.—Audrey G. Morgan. 
410, Canto. Nodulo aberrante di pancreas 
la parete dello stomaco. (Aberrant nodule 
ancreatic tissue in the wall of the stom- 
-) Radiol. med., Jan., 1940, 27, §2-53. 
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A case is described in a man, aged forty, who 
came for examination for suspected ulcer of the 
duodenum. In addition to the roentgen signs of 
this disease, which explained all the clinical 
symptoms, there was a small swelling, with a 
filling defect, on the posterior wall of the antral 
part of the stomach. It was regular in outline 
and about a centimeter in diameter and could 
be seen clearly on graduated compression. It 
seemed to be a small sessile structure, which 
was thought to be a polyp or some form of be- 
nign parietal tumor. On operation and histologi- 
cal examination, however, the nodule, which 
was about the size of a small hazelnut, was 
found to consist of pancreatic tissue. 

This finding is rather uncommon but it is 
easily explained by embryological develop- 
ment. In the early stages of development of the 
pancreas it consists of three anlagen, two of 
which go to form the final organ, while the third 
atrophies and disappears. If this atrophy fails to 
occur a small nodule of pancreatic tissue may 
remain in the wall of some part of the gastroin- 
testinal tract. This finding is normal in some of 
the lower forms of animals. 

Aside from the anatomical and embryological 
interest of the case a knowledge that such forms 
of aberrant pancreas occur may help the roent- 
genologist in explaining some roentgen images 
that might otherwise be puzzling.—Audrey G. 
Morgan. 


Baccac.iini, Mario. Su di un caso di tuberco- 
losi ipertrofica del digiuno. (A case of hyper- 
trophic tuberculosis of the jejunum.) Radiol. 
med., April, 1940, 27, 283-287. 


Tuberculosis of the jejunum is relatively rare 
and the hypertrophic form particularly so. 
Davis, in 1933, said that only 8 cases had been 
described in the literature. 

The author describes a case in a woman of 
thirty-three who had had tuberculosis of the 
lungs for about two years. For some months she 
had had pain in the abdomen, especially the 
right iliac fossa, independent of meals. She was 
in moderately good general condition. Roentgen 
examination, in addition to tuberculoma of the 
cecum, showed a lesion of one of the first loops of 
the jejunum that had not been suspected clin- 
ically. It involved 4 to 5 cm. of the jejunum, 
causing an irregular stenosis that decreased pro- 
gressively toward the normal part. The mucous 
membrane relief was preserved, though the folds 
were a little thickened; the lateral-inferior mar- 
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gin was dentate, the upper median one smooth. 
The loop was mobile. Palpation showed a 
smooth, mobile resistance. On fasting the loop 
emptied completely and a gas bubble took the 
place of the barium that had been visible. 

The patient was not operated on and the 
question was to determine whether this was a 
hypertrophic tuberculosis or some form of tu- 
mor. This case did not show the infiltration of 
the mucous membrane that is seen in sarcoma 
or carcinoma; the fact that the mucous mem- 
brane relief was preserved, even though some- 
what altered, and there was some plasticity, as 
shown by the filling of the loop with gas when 
the barium was emptied argued in favor of tu- 
berculosis rather than tumor. These two facts 
indicate that the lesion was limited to the sub- 
mucosa and had not invaded the mucosa. The 
diagnosis of tuberculosis was supported by the 
fact that there were tuberculous foci in the lungs 
and an ileocecal tuberculoma. Though the 
roentgen signs were not pathognomonic they 
were sufficeintly characteristic, the author 
thinks, to justify the diagnosis of hypertrophic 
tuberculosis of the jejunum.—Audrey G. Mor- 
gan. 


Capua, Antonio. Documentazione radiografica 
dello sfintere di Varolio visto di faccia. 
(Roentgen picture of the sphincter of Varo- 
lius seen from in front.) Radiol. med., March, 
1940, 27, 181-188. 


That part of the intestine in which the ileum 
empties into the cecum was long called the ileo- 
cecal valve or more recently, as proposed by 
Busi, the sphincter of Varolius. The original 
idea was that it was simply a passive valve 
made up of two lips, one superimposed on the 
other, so that when intestinal contents acted 
on them from above they opened and allowed 
the material to pass, while if contents from below 
pushed against it the lips were closed. There 
was a linear fissure between the two lips. 

Rutherford, however, criticized the method 
by which the anatomy of this region had been 
studied. Anatomical specimens, distended and 
dried, gave a wrong picture of the region. Ruth- 
erford studied the valve in a patient with an ar- 
tificial cecal anus and found the valve in the 
form of a papilla about 2 cm. in diameter, cov- 
ered with a smooth transparent rose-colored 
membrane. This papilla at rest was hidden 
among the folds of the cecum but when peristal- 
tic movements began it became prominent. At 
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rhythmical intervals it opened, allowing liquid 
feces and gas to pass. Rutherford concluded 
that the so-called valve had a mammillary 
shape during life and an active, reflex and au- 
tomatic sphincteric action. 

Busi was the first to study the region roent- 
genologically. He attributed to the valve a 
sphincteric action like that of the pylorus and 
denied that its action was passive. Busi’s de- 
scription is reviewed. Grasso from his anatom- 
ical study also concluded that the structure was 
an active sphincter. 

In the ordinary roentgenogram the sphincter 
of Varolius is seen in profile. The author de- 
scribes and illustrates with roentgenograms 3 
cases in which he studied it from in front. The 
sphincter of Varolius in such roentgenograms 
looked, as does the pyloric sphincter or Oddi’s 
sphincter, like a filling defect, irregularly round 
in form and with distinct margins. The last loop 
of the ileum projects into this filling defect, ina 
pointed tract corresponding to the lumen of the 
sphincter when it is contracted. This bird’s beak 
tract ends in an opaque spot a little larger which 
corresponds to the central umbilication of the 
contracted sphincter. 

He concludes that the structure is an active 
sphincter.—Audrey G. Morgan. 


Bonomini, Bruno. Sulle. invaginazioni delle 
haustra del colon. (Invaginations of the haus- 
tra of the colon.) Radiol. med., April, 1940, 
27, 305-315. 

The author does not believe any roentgen de- 
scriptions of this condition have been published 
previous to his work in 1937. In this article he 
describes 6 cases, illustrating them with roent- 
genograms. The roentgen diagnosis of such in- 
vaginations of the haustra of the colon is based 
on a characteristic filling defect. It is generally 
on the lateral border of the cecum, more rarely 
on that of the ascending colon. This is pro- 
duced by an introflexion into the lumen of one 
or more haustra, generally those included be- 
tween the anterior and lateral tenia, with in- 
filtration and thickening of the introflexed wall 
and asmall round zone around it, dotted with 
small extravasations of blood. The filling detect 
is round or ovoid with a large base and a smooth 
surface. Slight variations in size and shape may 
occur during contraction of the cecum, du’ ing 
palpation or on different examinations made 
after varying intervals. The invaginations !1ay 
disappear suddenly after having remained 1n- 
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changed for a relatively long time. The palpat- 
ing hand does not feel a distinct mass at the site 
of the filling defects. 

These invaginations may be differentiated 
from organic lesions such as cancer and tubercu- 
losis by the fact that they sometimes disappear 
spontaneously. It is sometimes rather difficult 
to differentiate them from soft benign tumors 
such as polyps and lipomata. Differentiation in 
such cases can only be made by determining 
whether the defect persists on repeated exami- 
nations. 

In the author’s cases these invaginations re- 
sulted from the reduction of more advanced 
cecocolic or cecoileocolic invaginations. Of the 
} cases operated on, the anatomical findings in 
one were signs of perivisceritis, distinctly local- 
ized in a posterolateral zone of the cecum at the 
site of the haustral introflexion which, when it 
was reduced, reappeared readily. In the second 
there were signs of diffuse perivisceritis of the 
cecum and appendix with fixation of the appen- 
dix below the liver; there was no definite haus- 
trocecal invagination. In the third there was an 
indurated patch of the wall of the cecum at the 
site of the haustral invagination. Histological 
examination showed only nonspecific inflamma- 
tion. These invaginations may precede as well 
as follow larger invaginations. The author did 
not succeed in reducing this type of invagina- 
tion by the usual means, such as opaque ene- 
mata, insufflations of gas, massage, etc., but 
they were sometimes reduced spontaneously. 
Audrey G. Morgan. 


Boscu, Ericu, and Scuinz, Hans R. Zum 
Rontgenbild der Hernien der Bursa omenta- 
lis. (The roentgen appearance in herniation of 
the bursa omentalis.) Fortschr. a. d. Geb. d. 
Rontgenstrahlen, Jan., 1940, 67, 36-40. 

\ hernia of the omental bursa through the 
toramen of Winslow is rare; Jeanbrau and Riche 
collected 21 cases in 1906. Mest often small 
bowel, but occasionally large bowel was in- 
volved. Other sites of herniation of the omental 
bursa according to Schumacher are: perforation 
through the omentum minus, the ligamentum 
gastro colicum, the pars libera of the omentum 
Majus, the transverse mesocolon, and the pos- 


terior parietal wall. 

i his constitutes the first report of the roent- 
gen findings in a hernia of the omental bursa. 
lhe patient was a man, aged sixty-four, who 
was uddenly seized with abdominal pain. The 
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examiner found a soft abdomen with slight up- 
per abdominal tenderness. There was no fever 
or vomiting. Distention was noted in the region 
of the cecum and there was no passage of gas or 
feces. The roentgen examination showed gase- 
ous distention of loops of bowel especially on 
the left hypochondrium. At the barium enema 
study there was temporary spasm at the junc- 
tion of the sigmoid and descending portions of 
the colon and a complete obstruction in the 
middle of the transverse colon. The transverse 
colon occupied a high position, and at the ob- 
struction it terminated in a sharp point as if 
stretched on its long axis with the tip near the 
diaphragm. Below this point the gas filled ce- 
cum and ascending colon were visualized. 

‘Immediate operation was advised, but this 
was not carried out until the third day. The 
transverse colon was found herniated into the 
foramen of Winslow. The postoperative course 
was good until the sudden occurrence of heart 
failure on the third postoperative day with a 
fatal termination.—W.. A. Evans, Fr. 


Anzitorti, A. Insolito reperto radiologico nel 
corso di una mesenterite retrattile. (Unusual 
roentgen finding in the course of a retractile 
mesenteritis.) Radio/. med., April, 1940, 27, 
316-317. 
A woman of twenty-four for about a year had 

had a fixed and ill-defined pain in the periumbil- 

ical region, which was generally more severe a 

few hours after meals and for the past few weeks 

had been more violent and continuous. No gas- 
tric disturbance; stools regular. Palpation of 
the abdomen did not show anything special. 
Roentgen examination showed a long, hypo- 
tonic stomach without any organic or function- 
al disturbances demonstrable roentgenological- 
ly. Duodenum normal. The site of the pain was 
just below the greater curvature. The fourth 
hour the terminal ileum was injected; the sixth 
hour the cecum and ascending colon were full; 
the appendix was not injected but there was no 

pain in it. The terminal ileum was empty but a 

long loop of small intestine was still full, though 

it was normal in appearance and not dilated. 

Palpation over this loop was painful and the 

pain was at the same site as the spontaneous 

pain described by the patient. The other loops 
of small intestine were empty of barium. After 
two days the findings were the same, except 
that the appendix had filled and was normal. 
The patient was operated on with a probable 
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diagnosis of retractile mesenteritis. On opera- 
tion a loop of intestine, the mesentery of which 
was retracted, was found so-60 cm. from the 
ileocecal valve. The mesentery was hard, fibrous 
and shining. About 30 cm. of intestine was re- 
sected. Recovery uneventful. More than a year 
later the patient is still in good condition. 

The roentgen appearance was not exactly 
that described by Vespignani in retractile mes- 
enteritis but the author could think of no other 
cause for so prolonged a stagnation in a loop of 
small intestine. It was not a segmental atonic 
stasis because the loop that remained full was 
not atonic but absolutely normal in appearance. 
One important sign was the slight visibility of 
the valvulae conniventes, to which Vespignani 
called attention. This prolonged stasis could 
certainly be explained by the findings on opera- 
tion but the author still does not understand 
why a loop whose motility was so much re- 
stricted did not show either dilatation or atony. 
Possibly a histological examination would give 
further information. The author does not recall 
having seen or read of such a case before. 
Audrey G. Morgan. 


Simonetti, Casimiro. Sindrome itterica e gas- 
trica da linfogranuloma addominale. (Icteric 
and gastric syndrome from abdominal lym- 
phogranuloma.) Radio/. med., April, 1940, 
27, 301-304. 

A case is described in a man of twenty-five 
who came to the hospital for attacks of pain in 
the right hypochondrium that had begun a few 
days before, radiating toward the right shoul- 
der. The pain continued and resisted morphine 
and other drugs. Icterus developed and bile 
pigments appeared in the urine. It was assumed 
that the icterus was due to occlusion of the large 
bile ducts, probably by calculi. A roentgeno- 
gram showed a shadow the size of a lentil at the 
level of the 11th dorsal vertebra which resembled 
that of a calculus in the common duct. Oral 
cholecystography showed the gallbladder nor- 
mal in size and shape with no shadows of cal- 
culi. An examination of the gallbladder in the 
right lateral projection showed that the sus- 
pected calculus was outside the bile tract. 

The patient had a slight fever which was at- 
tributed to cholangitis and he was given chola- 
gogues and disinfectants of the bile tract, under 
which he improved. But about a week later, 
after some improvement in the icterus, he sud- 
denly had a violent epigastric pain with vomit- 
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ing. He grew very much worse; the epigastric 
region was painful and rigid. Roentgen examina- 
tion of the digestive tract showed the stomach 
and bile ducts compressed and the left ureter 
displaced outward. There was evidently a ret- 
rogastric mass pressing on the stomach and 
perhaps also involving the posterior wall. 
Roentgen examination did not show the nature 
of the mass but operation showed that it was 
made up of enlarged peri-aortic and mesenteric 
lymph nodes. The posterior wall of the stomach 
was fixed and rigid and involved in the enlarge- 
ment of the nodes, though the mucosa was not 
infiltrated. It was evidently an acute form of 
lymphogranuloma of the abdominal glands. On 
the third day roentgen treatment was given 
with the following technique: fields, right hypo- 
chondrium, epigastrium, left hypochondrium, 
left para-umbilical and posteriorly left and 
right from the 12th dorsal to the 3rd lumbar 
vertebra. Dose } H.E.D. over each field, 180 kv., 
2 ma., distance 0.40, filter 0.5 mm. copper and 3 
mm. aluminum, field 10X15. Total dose to each 
field 1,000 r. Only one series of treatments was 
given. Roentgen examination three months 
later showed the stomach entirely normal in 
form and with peristalsis of the tract that had 
previously been rigid. The other symptoms dis- 
appeared and the patient gained weight. After 
two years he is still in good health. He is being 
given periodical examinations. The dose given 
is not recommended as applicable in all cases. 
Each case should be studied individually. 
Audrey G. Morgan. 


Giuseppe. Calcificazioni endoaddomi- 
nali distrofiche non endocavitarie. (Dystro- 
phic intra-abdominal calcifications not inside 
body cavities.) Radio. med., March, 1940, 27, 
197-223. 

Calcifications found in healthy tissue which 
are produced by disturbances of calcium metab- 
olism are called metastatic calcifications. But 
calcifications caused by regressive changes in 
the tissues are called dystrophic calcifications. 
They are much more frequent than the meta- 
static forms and may be accompanied by prac- 
tically normal calcium metabolism. 

In this article the author discussed only <ys- 
trophic calcifications not contained in body cav- 
ities. They may be found in the lymphatic 
glands, in the walls of arteries and in the varus 
parenchymatous abdominal organs. They ay 
be formed in neoplastic tissue or around p:ra- 
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sites, in the caseous substance of tuberculous or 
syphilitic granulomata, in hyaline degeneration, 
in inflammatory exudates, in dead fetuses, in 
cysts and as a result of mercury or other poison- 
ing. 

Calcifications in the peritoneum may simu- 
late lithiasis of various organs. This is one of the 
dificult problems in diagnosis. Calcified mesen- 
teric lymph glands are quite common. The 
mesocolic, gastric, hepatic and pancreatic 
lymph nodes also frequently become calcified. 
The deposition of calcium in the abdominal 
glands, as in glands in other locations, takes 
place in caseous tissue resulting from inflamma- 
tions, generally tuberculous. In almost a third 
of all adults there are circumscribed calcifica- 
tions in the walls of the veins (phleboliths). Cal- 
cium may be deposited in the walls of arteries 
in fatty degeneration, inflammation, aneurysm 
and thrombi, especially old ones. When the cal- 
cification is intense enough the whole wall of 
the artery may be visible in the roentgenogram 
in the form of a cylinder; more commonly there 
are spots of opacity along the course of the 
artery. Calcifications (enteroliths) may form in 
the walls of the intestines, generally in the large 
intestine or appendix; they are sometimes lo- 
cated in diverticula in the wall of the intestine. 
Calcifications are frequently found in the liver 
in the form of calcified tuberculous or syphilitic 
granulomata, calcified parasites, calcified tumor 
nodules, calcified multiple abscesses and de- 
posits of calcium salts in the walls of the gall- 
bladder or intrahepatic bile ducts. Similar cal- 
cifications may also be found in the spleen, pan- 
creas, kidney, the walls of the ureters and blad- 
der, and in the internal genitalia of men and 
women. 

The author describes and illustrates with 
roentgenograms 10 cases of such dystrophic 
calculi. The first was a case of peritoneal calculi 
trom tuberculosis of the peritoneum in a man of 
forty-five; the second one of calcifications in a 
hydatid cyst of the liver in a woman of thirty- 
hve; the third calcifications of the liver follow- 
ing an operation for hydatid cyst in a man of 
thirty-five; the fourth calcifications of the liver 
in a woman of thirty-one who had had cholecys- 


tectumy performed; the fifth a hard calculus the 
size of a mandarin in the liver of a woman of 
forty who had had calculous cholecystitis and 
hyderid cyst of the liver; the sixth a calculous 
= which could not be definitely located in 
the 


lomen of a man of thirty-two; the seventh 
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calcifications of the right kidney in a woman of 
sixty-three with bilateral tuberculosis of the 
kidneys; the eighth a calcified cyst of the left 
kidney in a man of thirty-seven; the ninth cal- 
cifications of the seminal vesicles and vasa de- 
ferentia in a man of forty-three who had tuber- 
culosis of the kidney and genitals of the right 
side; the tenth calculosis of the liver and calci- 
fied uterine fibromyoma in a woman of fifty- 
seven.—Audrey G. Morgan. 


De Gru, Giutio. Studi sulla colecistografia 
nel normale. (Study of cholecystography in 
normal subjects.) Radiol. med., Feb., 1940, 
27, 109-120. 


When cholecystography was first introduced 
it was believed that if the intravenous injection 
of an opaque medium was followed by opacity 
of the gallbladder it meant that the liver, the 
intraheptic and extrahepatic bile ducts and 
the gallbladder were functioning normally; if 
the gallbladder did not become opaque at all or 
if the opacification was only slight it meant dis- 
turbed function of some of these organs or some 
obstacle interfering with the passage of bile 
from the liver to the gallbladder. 

It was found later, however, that in some 
cases in which there was undoubted disease of 
the gallbladder it became opaque, while in other 
cases opacification did not take place because of 
lesions lying outside the bile tract. 

The author tried to study the question of the 
value of cholecystography by performing both 
this test and duodenal sounding on normal in- 
dividuals—that is, normal so far as the bile 
tract was concerned. Most of them were patients 
convalescing from diseases that had nothing to 
do with the liver or gallbladder. His cases are 
not very numerous for, of course, it is hard to 
get individuals with no disease of the bile tract 
to consent to these rather troublesome tests. He 
examined 53 patients but some of them had to 
be excluded for various reasons, leaving only 38 
that could be considered in weighing the evi- 
dence. 

Among these, 32 showed opacification of the 
gallbladder, while 6 did not; this is a rather high 
percentage of failure. He discusses the details of 
the findings in the various cases and reviews 
his immediate results, though he does not draw 
definite conclusions from so small a number of 
cases. In addition to these 6 cases in which 
opacification did not occur in patients free of 
disease of the bile tract, some showed opacifica- 
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tion on a second test which had not shown it on 
the first. This shows the importance of repeat- 
ing the test. In some cases good function of the 
gallbladder was shown by sounding the duo- 
denum, although opacification had not taken 
place; he believes that positive data have 
greater value when the lack of opacification is 
not due to disease of the liver parenchyma. 

It may be useful to study the tetraiodide 
content of the bile, especially when opacifica- 
tion does not take place; a very rapid and easy 
method is to make roentgenographic examina- 
tions of specimens of bile extracted, but a bet- 
ter method is a quantitative chemical study. 

The capacity of the gallbladder cannot be 
determined, even approximately, from the 
amount of bile B obtained; this bile is furnished 
by only a partial and variable emptying of the 
gallbladder and part of it probably originates 
from the liver. Therefore it is impossible to get 
even an approximate idea of the function of the 
gallbladder from the degree of opacity of the 
cholecystographic picture. 

He found that the gallbladder does not empty 
normally from the simple mechanical stimulus 
of the duodenal sound; when it has been found 
to empty in this way it was probably because 
of hyperexcitability of the gallbladder. When 
the flow of bile B stops at the end of the reflex 
without the appearance of bile C it is probably 
due to increased tonus of Oddi’s sphincter, 
especially when there is an increase in size of 
the image of the gallbladder at the same time. 

But though these data represent limitations 
of the usual method of interpreting the cholecys- 
tographic image it does not mean that cholecys- 
tography has no value. The author believes 
that this method has great possibilities in diag- 
nosis but that in order to interpret it correctly 
a much closer study must be made of its results 
in normal subjects. This will give valuable help 
in interpreting the results in pathological cases. 

Audrey G. Morgan. 


Capua, Antonio. Sulla bile calcarea. (Calcar- 
eous bile.) Radiol. med., April, 1940, 27, 
288-294. 


It has been believed commonly that in 
cholecystographic examination the normal gall- 
bladder is not visible and that if it is visible it 
indicates some pathological condition. But it 
has been found that there are exceptions to this 
rule; cases have been seen in which the gall- 
bladder was opaque without any clinical signs 
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of disease and it proved normal on the empty- 
ing test. 

The author has found that sometimes when 
calcium is given intravenously there is a pale 
image of the gallbladder in subjects with no 
disease of the liver or gallbladder. Among the 
causes that produce opacity of the gallbladder 
are calcareous bile. In these cases there is a 
large amount of calcium in the bile which pro- 
duces intense opacity of the gallbladder. The 
amount of calcium may be so great as to change 
the contents of the gallbladder into a dense 
chalky mass. 

The descriptions of the condition given by 
Volkmann and Knutsson show that the bile 
varies from yellow to brown in color and that 
there is an increase of calcium salts, particu- 
larly calcium carbonate. The calcium content 
varies in different cases. In almost all cases the 
gallbladder contains varying numbers of calculi, 
usually of cholesterin, and almost always one 
of these calculi is wedged in the cystic duct. 
There is always a chronic inflammation of the 
walls of the gallbladder and often hypertrophy 
of the musculature. The size of the gallbladder 
is not increased. 

The reason for this increased amount of cal- 
cium in the gallbladder bile is not known. 
Various hypotheses are discussed but they are 
very contradictory. It has been attributed by 
some authors to inflammation, but as inflamma- 
tion of the gallbladder is quite common and 
these cases of calcareous bile rather rare the 
author does not believe this is the true cause. 

The author describes 3 cases of calcareous 
bile, 2 in women and 1 in a man. In one of these 
cases there had been no symptoms at all 
referable to the bile tract. In all of them the 
gallbladder was normal in size, intensely opaque 
and contained numerous transparent calculi 
and in all of them one of the calculi was im- 
pacted in the cystic duct. The author thinks 
there must be a relationship of cause and effect 
between this impaction of a calculus in the 
cystic duct and the presence of unusual amounts 
of calcium in the bile. Either the impacted cal- 
culus exercises a valve action and admits 
large amounts of bile which then becomes con- 
centrated and contains much calcium or else 
the calcium is secreted by the walls of the gall- 
bladder and because the cystic duct is blocked 
it accumulates. At any rate, whatever the 
cause, this accumulation of unusual amounts 
of calcium in the gallbladder bile may pre ‘uce 
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pictures which may be mistakenly interpreted 
as due to pathological conditions of the bile 


tract.—Audrey G. Morgan. 


Berc, Hans Heinricu. Gasfillung der Gal- 
lenwege. (Gas in the bile passages.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, Jan., 1940, 67, 
I-98. 

In 1915 Carman observed gas in the bile 
passages in association with a pyloric carcinoma 
which had perforated into the gallbladder. 
There are two possible sources of gas in the bile 
passages. There may be a spontaneous internal 
connection with some hollow gas containing 
viscus, such as one sees following gallstone op- 
erations or with a penetrating duodenal ulcer 
or gastric carcinoma, or connection may be 
established with the bronchial tree through a 
liver abscess. A second possibility is the forma- 
tion of gas within the biliary system by gas 
forming organisms sometimes in 
with liver abscess. 

The careful examination of the liver shadow 
with proper exposures in various projections 
with the patient horizontal and upright is a 
worth-while procedure. Sources of error in the 
recognition of gas in the bile passages arise 
from a misinterpretation of skin folds and 
bowel shadows. 

\ group of 10 cases is reported with illustra- 
tions. One concerns a woman, aged fifty-five, 
with a long history of gallbladder complaints 
in whom a common gall duct markedly dilated 
with gas was visualized. Barium study of the 
duodenum revealed a fistula between gallbladder 
and duodenum and there was filling of the en- 
tire duct system with barium. A second case 
was that of a woman who suffered from severe 
colic for eleven years. Filling of the bile passages 
with gas was recognized and this was in associa- 
tion with a fistula between the gallbladder and 
hepatic flexure. A third case had air in the liver 
and bile ducts as the result of fistulas into both 
the duodenum and colon. Other cases include 
gastric and duodenal neoplasms, perforated 
duodenal ulcer, cholangitis with hepatic abscess 
containing gas, and postoperative cholecys- 
tectomy complications. W. A. Evans, Tr. 
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Lipomatose der Gal- 
lenblase im 


Réntgenbild. (The roentgen 
picture of lipomatosis of the gallbladder.) 
Fovschr. a. d. Geb. d. Réntgenstrahlen, May, 
309. 
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In 1934 Barsony observed on the cholecysto- 
gram a narrow clear film around the gallbladder 
shadow. With the gallbladder filled this would 
measure I-2 mm. and when empty 2-4 mm. 
It was assumed that this was due to an ab- 
normally transparent gallbladder wall result- 
ing from infiltration of fat. The author had an 
opportunity to confirm this observation by au- 
topsy study. The patient presented this phe- 
nomenon as an incidental finding to a car- 
cinoma of the pancreas of which he died. 
autopsy the gallbladder wall was yellowish 
white and double the normal thickness. Micro- 
scopic study showed infiltration with fat tissue. 
A gas phlegmon of the gallbladder may give a 
similar picture as Wybauw has observed. 
W. A. Evans, Fr. 

GENITOURINARY SYSTEM 
Luici. Contributo della inda- 
gine pielografica alla diagnosi di tumori ad- 
dominali extrarenali. (Value of pyelographic 
examination in the diagnosis of extrarenal 
abdominal tumors.) Radio/. med., March, 

1940, 27, 224-237. 

In studying abdominal tumors roentgen ex- 
amination should be made of both the digestive 
and urinary tracts. This shows whether the 
anatomy and function of these two systems is 
intact and permits of exact localization of the 
tumor from the pressure exercised on different 
segments of the digestive or urinary tracts. 

Pyleography may be ascending or descend- 
ing according to the case. But, as a general rule, 
ascending instrumental pyelography is better 
for this purpose as it gives clearer pictures. 
The displacement of the kidney or ureter may 
be forward, backward, median, lateral, up or 
down. A paravertebral tumor will push the 
tumor laterally, for instance tumors of the 
lumbo-aortic glands. Displacement toward the 
midline is less frequent and would not ordinarily 
be caused by retroperitoneal tumors, which are 
generally paravertebral, but Cook has pub- 
lished a case in which the right kidney was 
displaced to the left by a retroperitoneal fibro- 
sarcoma which was partly calcified. The kidney 
is most frequently pushed downward by a tu- 
mor at the upper end of the kidney bed; but 
tumors of the suprarenal or echinococcus cysts 
located back of the peritoneum or at the root of 
the mesentery may cause this type of disloca- 
tion. Sometimes it is hard to differentiate be- 
tween downward displacement of the kidney 
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by a tumor and congenital prolapse of the 
kidney. But in congenital ectopy the length of 
the ureter is in proportion to the site of the 
kidney, while in downward displacement the 
ureter is long and tortuous. Tumors of the 
spleen generally do not push the kidney down- 
ward because, as a rule, these tumors grow 
forward. Gloor says that the kidney may be 
pushed horizontally by a tumor of the spleen 
if there are adhesions between the two organs, 
or downward if the tumor presses on a floating 
kidney. 

The author describes 27 cases of displace- 
ment of the kidney by tumors, some of them 
illustrated by roentgenograms. He notes the 
location of the tumor and the direction of dis- 
placement of the kidney and ureter. As a gen- 
eral rule, retroperitoneal tumors cause dis- 
placement, but he does not entirely agree with 
Férstel in saying that intraperitoneal tumors 
never cause displacement. In only one of his 
cases, however, was displacement caused by an 
intraperitoneal tumor. In this case a very large 
abdominal tumor, apparently an ovarian cys- 
tosarcoma, disturbed the function of both 
kidneys and displaced the pelvis of the left one 
outward. But in this case it is possible that 
there may have been also retroperitoneal me- 
tastases. 

But in intraperitoneal tumors there are quite 
apt to be morphological changes, such as bi- 
lateral dilatation of the pelves. These may be 
due to compression but Rossi says that dilata- 
tion of the pelves and stagnation of urine may 
be caused by toxins from the tumor. This is in 
harmony with the well-known fact that preg- 
nancy may cause dilatation of the pelves. It is 
obvious that every case of dilatation of the 
pelves and ureters must be thoroughly studied, 
clinically, roentgenologically and anatomically, 
with reference to the relation between the tu- 
mor and the urinary tract, so as to make a clear 
differentiation between those in which the 
dilatation is caused mechanically by pressure 
and those in which the cause is toxic. If there 
are morphological and functional changes only 
on the side of the tumor it indicates a mechani- 
cal origin of the dilatation.— Audrey G. Morgan. 


SKELETAL SYSTEM 


PrigseL, Ricuarp. Beitrag zur Marmorkno- 


chenkrankheit im Ré6ntgenbild. (The roent- 
gen picture of marble bone disease.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, May, 1940, 67, 
306-308. 
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It is the view of Hamperl’s that in a portion 
of the cases of marble bone disease, the affection 
begins first in extra-uterine life. A child in 
which this was the case was observed by the 
author in 1931. It was a12% monthold Jewish 
child from Poland. A ““Turmschadel” had slow- 
ly developed and blindness had been present 
for four weeks. The eyes protruded and the 
sclerae were strikingly blue. The roentgen 
studies of the bones showed a normal appear- 
ance of the bones as they would have been at 
birth with a sudden alteration in the character 
of the new bone which had been laid down since. 
This new bone had the parallel transverse 
bands and the general appearance which has 
been reported in the literature as characteristic 
of marble bone disease. Both the bone laid 
down by the periosteum and that laid down 
by the metaphysis were affected.—W. 4. 
Evans, Fr. 


Runce, Kurt. Ueber die Nebenknochenkerne 
der Wirbelkérper. (Accessory centers of 
ossification for the vertebral bodies.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, Nov., 1939, 60, 
323-360. 

These centers are variously called epiphyses 
or apophyses and have been recognized for 
two hundred years. The author reviews the 
embryological development of the spine. Dur- 
ing the first decade of life the diaphysis of the 
vertebral body undergoes a progressive change 
in size and shape. 
ossification begin to appear at five to seven 
years in girls and seven to nine years in boys, 
usually at first in the dorsal region. From the 
age of twelve to fifteen there are ring-shaped 
accessory centers in the periphery of the 
“chondrophysis” entirely surrounded by hya- 
line cartilage. These epiphyses are quite nar- 
row in the cervical spine and increase in size 
toward the sacrum. Epiphyses may also be 
demonstrable in the segments of the coccyx 
itself. A maximum size of the epiphyses 1s 
reached at about fifteen years and the average 
diameter is about 1 mm. in the cervical and 
coccygeal areas, 1-2 mm. in the upper dorsal 
and sacral segments, 2-4 mm. in the lower 
thoracic spine and 3-4 mm. in the lumbar 
spine. After the seventeenth year in women 
and the twentieth in men, the epiphyseal car- 
tilages of the vertebral bodies are, as a rule, 
no longer distinguishable. Occasionally an 
epiphysis will persist into adult life alth ugh 
such a finding is interpreted by some is 4 
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traumatic lesion, a spondylotic spur or some 
other pathologic change. Grazianski observed 
a premature ossification of the vertebral epiph- 
yses in tuberculosis, a phenomenon which 
has also been observed in the epiphyses of other 
tuberculous joints. 

Scheuermann first described kyphosis dor- 
salis juvenilis and recognized the following 
features: (1) the anterior epiphysis of the ver- 
tebral bodies may be absent; (2) the epiphysis 
may lie abnormally close to the body; (3) it 
may lie up to 1 cm. behind the corner of the 
vertebral body, and (4) it may be enlarged and 
indistinct in outline. Similar changes may be 
seen in achondroplasia, osteochondritis dis- 
secans, and cretinism. 

Studies of the spine are reported in a number 
of unusually short and tall adolescents with the 
conclusions that tall children exhibit an earlier 
and more advanced development than the short 
ones. 

When there is a lack of function of the sex 
glands, the synostosis of the epiphyses is much 
delayed, although the growth in height and the 
differentiation of the osseous centers are un- 
altered. On the contrary, with overfunction of 
the sex glands the growth in height is acceler- 
ated and there is often premature development 
of osseous centers. Specific reports of the de- 
velopment of the spine are rare in the literature, 
but open epiphyses in the spine have been noted 
in adult eunuchs. 

While it is known that in general overfunc- 
tion of the thyroid gland leads to premature 
differentiation of osseous centers and closure 
of epiphyseal lines, no observations have been 
made specifically on the spine. The author re- 
ports a case of Basedow’s disease in a girl, 
aged thirteen, and 3 cases of cretinism in adults 
with the roentgen findings in the spine. In all 
of the latter cases the epiphyses were still 
recognizable in the spine and elsewhere al- 
though the patients had reached the ages of 
twenty-three, twenty-seven and_ thirty-one 
years. 

Diseases of the hypophysis which lead to dis- 
turbances in ossification are nanosomia pitui- 
taria, dystrophia adiposogenitalis, and gigan- 
tism. In the latter condition the delayed closure 
of the epiphyseal lines and the increased growth 
in which the spine plays a prominent réle are 
reco :nized. In Fréhlich’s syndrome the epiphys- 
eal ‘nes also remain open, and Paas has re- 
port d a patient, aged thirty-six, where the 
yses of the spine were still separate. 
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Nanosomia pituitaria includes two forms, 
one where there is a local pathologic process in 
the neighborhood of the hypophysis and the 
other sporadic or familial form. From the re- 
ports of pituitary dwarfism, it is known that 
the growth and differentiation of the skeleton 
are markedly delayed as is the closure of the 
epiphyseal lines. The author reports 8 cases of 
this type with a description of the spinal and 
skeletal development. In the group are three 
Lilliputian siblings. 

The author concludes that the epiphyses for 
the vertebral bodies behave in the same manner 
as the epiphyses and apophyses in other parts 
of the skeleton and are subject to the same in- 
fluences in their development. This view is not 
accepted by some authorities, notably Luschka 
and Schmorl. While ring-shaped epiphyses like 
those of the vertebral bodies are not seen else- 
where in the skeleton, the vertebral body 
epiphyses in some animals are plate-like and in 
the pig both plate-like and ring-shaped epiph- 
yses are seen. In the Paltauf dwarf the epiph- 
yses may be plate-like. Inasmuch as the 
vertebral articulations throughout the spine of 
amphibians and reptiles and in the cervical 
spine of birds are true joints, the author would 
regard the accessory centers of ossification as 
true epiphyses rather than as apophyses. It is 
unusual for a normal chondrophysis to have 
more than one center of ossification, but in ad- 
dition to the spine this is often seen in the os 
calcis and occasionally in the proximal phalanx 
of the great toe.—W. A. Evans, Fr. 


Linpcren, AKE G. H. Die Wirbelsdule bei 
Eunuchoidismus. (The spinal column in eu- 
nuchoidism.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, Dec., 1939, 60, 448-456. 


While the state of the epiphyses of the long 
bones has been subject to much investigation, 
little attention has been paid to the diaphyses 
of the vertebral bodies. In primary dwarfism 
and hypophyseal infantilism, the epiphyseal 
lines close at the normal time. Premature closure 
is observed in epiphyseal disturbances and in 
certain adrenal and ovarian tumors. Delayed 
closure is seen in genuine infantilism, Paltauf’s 
dwarfism, endemic cretinism, Morquio’s dwarf- 
ism and in gigantism where there are disturb- 
ances in the thyroid, pineal or hypophyseal 
glands. 

Schmorl was of the opinion that the separate 
ossification centers for the vertebral bodies 
seen in early adolescence do not contribute to 
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the growth of the bodies and are not compara- 
ble to the epiphyses of the long bones. Camp- 
bell in 1924 published a case of female eu- 
nuchoidism where the epiphyseal lines of the 
long bones were still open, while complete clo- 
sure had occurred in the vertebral bodies. The 
author’s criteria for eunuchoidism are: (1) 
aplasia or marked hypoplasia of the reproduc- 
tive glands; (2) hypoplasia of the external gen- 
italia without evidence of heterosexuality; (3) 
insufficient development of the secondary sex- 
ual characteristics; (4) comparatively long 
extremities with open epiphyses; (5) no signs 
of disturbances in the other endocrine organs. 
The oldest known case was described by Mor- 
gagni in 1771. Other cases in the literature are 
reviewed and the case of the twenty-three year 
old female patient of Campbell’s is described in 
detail. The author’s own case is a seventy-two 
year old man observed over a fourteen year 
period and examined postmortem. He had a 
failing hair growth on the chin, cheeks, axillae, 
and mons pubis; small soft testes and a small 
penis. The roentgen study showed complete 
closure of all the epiphyses and there were no 
separate ossification centers for the vertebral 
bodies. 

The difference in the behavior of the separate 
centers for long bones and for the vertebral 
bodies in Campbell’s case supports Schmorl’s 
views that they are not comparable as epiph- 
yses and accounts for great length of the ex- 
tremities in proportion to the spine in these 


cases.—W. A. Evans, Fr. 


Bresci, Leopotpo. Un caso di neosacraliz- 
zazione unilaterale della colonna lombare. 
(A case of unilateral neosacralization of the 
lumbar spinal column.) Radiol. med., Feb., 
1940, 27, 121-124. 

A case is described in a man of fifty-one. 
About twenty years ago he suffered a violent 
injury of the right flank from which he re- 
covered, however, quite readily but a certain 
amount of pain on movements of flexion and 
extension of the trunk persisted and decreased 
strength in the lower limbs. About four years 
ago he suddenly had intense pain in the lower 
limbs which lasted about an hour. It stopped 
spontaneously but walking was difficult after 
that and the condition had grown progressively 
worse up to the present time. 

Examination showed a paretic-spastic gait 
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and hypertonia of the muscles of the legs with- 
out atrophy. Roentgen examination showed 
that the transverse processes of the second, 
third, fourth and fifth lumbar vertebrae were 
embedded in irregular bone plates and that 
neoarthroses had been formed which were quite 
freely movable. The transverse processes of the 
second, third and fourth vertebrae showed old 
fractures, and in the third the outer fragment 
had been pushed outward and upward. 

Palmieri has described 2 similar cases of 
neoarthrosis of the vertebrae, one from acci- 
dent and one congenital and notes the simi- 
larity between them. He thinks that even in 
traumatic cases of this kind there are predis- 
posing factors of a hereditary nature and Bresci 
is inclined to agree with him. This shows the 
great interest of the case both from the bio- 
logical and medicolegal point of view.—Audrey 
G. Morgan. 


KouLBacu, Das Roéntgenbild der asepti- 
schen Epiphysionekrose bei Erhaltung des 
Gelenkknorpels. (The roentgen picture of 
aseptic epiphyseal necrosis with preservation 
of the articular cartilage.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, May, 1940, 67, 310-317 


Occasionally in the roentgen examination of 
the hips in children, one sees an area of rarefac- 
tion in the femoral epiphysis surrounded by a 
band of condensation. Weil reported 3 such 
cases in children two to seven years of age and 
believed there was a disturbance in the ossifica- 
tion of the articular cartilage. W. Miiller re- 
ported similar cases and believed the changes 
were on a rachitic basis and were comparable 
to the transverse striations at the ends of the 
diaphyses. The author has observed this phe- 
nomenon in the course of Perthes’ disease in the 
earlier stages before the actual flattening and 
deformity of the femoral head. The studies of 
Axhausen have shown that in aseptic epiphys- 
eal necrosis the nuclei of the bone cells lose their 
capacity to take up dyes before any change in 
bone structure occurs. Then there are micro- 
scopic fractures of the bone trabeculae with 
finally a collapse and deformity of the portion 
subject to the greatest strain. The primary 
fractures usually occur in a narrow layer be- 
neath the subchondral bone, and later, as 4 
result of the strain, there are secondary !rac- 
tures of the subchondral bone itself. 

Rarely in Perthes’ disease the secon ary 
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fractures do not occur for some time because of 
the elasticity and strength of the articular 
cartilage surrounding the head; although as a 
rule both fractures occur so close together that 
the zone of primary fracture is not visualized. 
An instance of the rarer type is reported to- 
gether with 2 cases of aseptic necrosis in the 
capitellum where, because of the lack of strain, 
the zone of primary fracture is visualized and 
where no deformity results from secondary frac- 
tures. The above finding in Perthes’ disease is 
favored by a younger age of the patient when 
the weight is less and the relative width and 
strength of the articular cartilage of the head 
W. A. Evans, Fr. 


greater. 


Piercrossi, ALpo. Sulle lesioni del collo fe- 
morale nella osteocondrite infantile dell’anca. 
(The lesions of the neck of the femur in ju- 
venile osteochondritis of the hip.) Radiol. 
med., Feb., 1940, 27, 81-108. 

Generally juvenile osteochondritis of the 
hip is thought to be a lesion of the epiphysis of 
the femur. But there are lesions outside the 
epiphysis, chiefly in the acetabulum and neck 
of the femur particularly the metaphysis. These 
develop in the progressive stage of the disease. 

The author describes 12 cases and illustrates 
them with roentgenograms. They were in pa- 
tients from seven to sixteen years of age, ex- 
cept 2 in which the patients were older, but in 
these also the disease had begun, in one at the 
age of fifteen and in the other in early child- 
hood. 

The lesions in the disease consist primarily of 
irregular foci of rarefied bone or more frequent- 
ly of a typical semioval focus in the metaphysis. 
These foci of rarefaction are of great importance 
in the picture of osteochondritis as in all proba- 
bility they represent the primary process in the 
metaphysis, from which a part or all of the other 
lesions in the neck result. 

Clinically there is flattening and broadening 
of the head which sometimes extends beyond 
the acetabulum, and shortening of the neck. 
He describes two forms, the mushroom and the 
beret forms; in the former the appearance is 
that of a mushroom and the neck is not very 
much shortened. In the beret form the neck 
is very short or almost non-existent and the 
hea s very much flattened and takes on oblique 
direc'ion, resembling a beret. 

The author does not believe, as many do, 
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that the lesions in the metaphysis are secondary 
to those in the epiphysis but thinks that they 
take place at the same time and are due to the 
same cause. This may be a severe trauma or 
slight, frequently repeated traumata. Walden- 
strom believes that coxa plana may be due toa 
softening of the head of the femur from tuber- 
culous or osteomyelitic lesions or from osteoar- 
thritis deformans. 

Other phenomena, such as cysts, zones of 
bone condensation and diffuse atrophy of bone 
may result from the metaphysitis. The reaction 
of the periosteum of the neck and lesions of the 
joint cartilage result in thickening and shorten- 
ing of the neck of the femur and variations in 
the position of the head with relation to the 
neck of the femur. 

The metaphysitis which has been described, 
and which occurs in Perthes’ disease associated 
with epiphysitis, may occur alone also without 
lesions of the head of the femur; it may then 
assume the clinical and roentgen appearance 
of the upper femoral metaphysitis described by 
Bertolotti, and called by others juvenile coxa 
vara or by others, mistakenly, congenital coxa 
vara. Although the latter disease differs in 
many respects from metaphysitis, the two dis- 
eases have the same pathogenetic and anatomi- 
cal foundation, and for this reason they should 
both be included under the broader name of 
osteochondritis of the hip. By this name is 
meant, therefore, a metaphyseal dystrophy of 
growth (Perussia) which may be localized 
either in the metaphysis alone (Bertolotti’s 
metaphysitis) leading to the development of 
coxa vara, or in both epiphysis and metaphysis 
(Calvé-Legg-Perthes-Waldstrém’s disease of 
metaphysitis) bringing about a coxa plana.— 
Audrey G. Morgan. 


Ricci, Vincenzo. L’osso tibiale esterno. (The 
external tibial bone.) Radio/. med., April, 
1949, 27, 295—30l. 

Before the beginning of the roentgenological 
era supernumerary bones were interesting only 
from the point of view of anthropology. Now 
they have acquired importance from a medico- 
legal point of view as it should be possible by 
means of roentgen examination to differentiate 
them from fractures. The most important of 
these is the external tibial or lateral tibial or 
accessory scaphoid as it is variously called. It 
was first described by Bauhin in 1605 and is the 
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most frequent of the supernumerary bones. It 
is situated laterally from the scaphoid and varies 
in size from that of a millet seed to that of a 
small hazelnut. It forms the insertion of the 
posterior tibial muscle. It may have a true artic- 
ulation with the navicular, the two bones may 
be separated by fibrous cartilaginous tissue, 
the bone may become fused with the navicular, 
stimulating a hypertrophic epiphysis or it may 
be entirely isolated from the navicular and in- 
volved in the terminal tendon of the posterior 
tibial muscle; in that case it is a sesamoid bone. 
This bone is almost always found in mammals 
and in the human race is more frequent in 
negroes than in whites. 

A case is described in a man of twenty-five 
who in leaping an obstacle rotated his right 
foot outward and fell to the ground. When he 
rose he felt pain below the external malleolus 
and walking was difficult. A roentgenogram 
in the dorsoplantar direction with the foot com- 
pletely extended showed median end of the 
navicular bone enlarged and turned inward. A 
transverse line separated the apex from the 
rest of the bone. It looked like a fracture line 
but there was no loss of substance of the scaph- 
oid, and the small bone had its own cortex 
and trabeculature. In the lateral projection this 
division between the two parts of the scaphoid 
could be seen also. Remembering the possibil- 
ity of supernumerary bones a roentgenogram 
was made of the left foot in the same position 
and the findings were just the same as in the 
right. Because of the bilaterality of the lesion 
and the fact that the accident did not seem to 
have been serious enough to cause a fracture of 
a bone a diagnosis was made of supernumerary 
external tibial bone. 

The theories in regard to the origin of these 
supernumerary bones are discussed.—Audrey 
G. Morgan. 


Guarpasass!, L. Alterazioni ossee di oscura 
interpretazione in leucemico. (Bone changes 
difficult of interpretation in a patient with 
leukemia.) Radiol. med., April, 1940, 27, 
317-319. 

A patient sixty years of age had an acute leu- 
kemia (52,080 white cells with a decided predom- 
inance of lymphocytes and many immature 
forms) from which he died. A roentgenogram 
showed interesting bone changes. Throughout 
the spinal column there was a marked opacity 
of the upper and lower parts of each vertebra 
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while the central part was a little less dense 
than normal. The pelvis showed a pagetoid ap- 
pearance and in the wings of the ilium there 
were circles of increased density, convex up- 
ward, which surrounded zones with alternating 
concentric stripes of greater and less density. 
There were similar stripes of alternating opacity 
and transparency in the distal ends of the 
femurs. 

There was a very extreme degree of calcifica- 
tion of numerous arteries. Such a roentgen pic- 
ture has been described before only by Blefari- 
Melazzi in 1936. He interpreted it as being 
caused by a bone dystrophy of the Paget type 
with total calcinosis of the blood vessels in a 
woman with nephritis which had begun during 
pregnancy. The author believes that the bone 
changes in his case and that of Blefari-Melazzi 
are absolutely identical. He thinks there is be- 
yond doubt a relationship between the bone 
changes and the extreme calcinosis of the ves- 
sels. In osteosclerosis there is a marked degree 
of calcification of the arteries. 

In leukemia and pseudoleukemia changes in 
the bones have been described of the type of the 
osteosclerosis of Albers-Schénberg and _ the 
author’s case might perhaps be interpreted in 
this way, but the Blefari-Melazzi case showed 
the same picture in a woman with nephritis. 
In both cases there was complete absence of 
any bone or joint symptomatology and in both 
cases the roentgen findings were accidental. 
The author publishes this case in the hope that 
it will stimulate a study of other similar cases. 
—Audery G. Morgan. 


GENERAL 


Ruccero. Commemorazione di Aris- 
tide Busi. (In memory of Aristide Busi.) 
Radiol. med., March, 1940, 27, 168-181. 


A special meeting of the Italian Society of 
Medical Radiology was held on January 23, 
1940, under the presidency of Prof. Palmieri. 
At this meeting Balli paid a glowing tribute to 
this master of Italian Radiology, who accom- 
plished so much in his chosen profession during 
his life from July 21, 1874 to October 30, 1939- 
He was the founder of the Italian Society of 
Medical Radiology and was showered with 
honors by both Italian and foreign radiological 
societies. Balli reviews his work and pays 4 
glowing tribute to his value as a man and fr end. 

‘Audrey G. Morgan. 
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HasuimorTo, FE. I., and FREuDENBERGER, C. B. 
Removal of the thymus; surgical versus 
roentgen ray extirpation. 7. 4m. M. 4ss., 
April 29, 1939, 772, 1680-1682. 

In aseries of recent articles, co-authors Shay, 
Gershon-Cohen, Fels and the Meranzes have re- 
ported that roentgen-ray destruction of the 
thymus gland in young albino rats produced a 
delayed development of the male testes, with 
resultant temporary sterility, and a hypophys- 
ial change similar histologically to that pro- 
duced by castration. 

Hashimoto and Freudenberger made obser- 
vations on 24 male Wistar albino rats; 12 were 
thymectomized at an average age of twenty- 
five days, and 12, used as controls, were sub- 
jected to the identical operative technique ex- 
cept for the actual removal of the gland. The 
rats were killed and examined postmortem at 
an average age of ninety days. The hypophysis, 
thyroid, adrenals, testes, epididymides and 
spleen were removed and weighed. As a result of 
this experiment, they were unable to confirm 
any of the observations reported by Shay and 
his co-workers. 

It has long been known that extirpation of 
the thyroid gland gives rise to changes in the 
hypophysis which seem similar to those de- 
scribed by Shay as the “physiologic castration” 
due to destruction of the thymus by roentgen 
rays. One might be justified in suspecting that 
the pituitary changes reported by Shay, e¢ ai. 
might be in part due to unsuspected injury of 
the thyroid gland by the roentgen rays.—S. G. 
Henderson. 


ZINTHEO, CLARENCE J., Jr. Sectional roent- 
genography of the chest. 4m. Rev. Tuberc., 
Feb., 1939, 39, 204-214. 

The terms tomograph, stratigraph, plani- 
graph and laminagraph have been applied by 
different writers in describing apparatus con- 
cerned with roentgenography of a layer or sec- 
tion of the body. All methods make use of 
“focusing” by moving the tube and the film in 
Opposite directions at a constant travel ratio, 
during exposures. The geometric relations are 
explained in detail. Mention is made as to the 
more elaborate designs of apparatus on the 
ma~ket. More detailed description is given as to 
siunple adaptations which might be made with 
co! ventional equipment: simple attachments 
as. scribed by Twining and Alexander. 
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These attachments have been found practical 
for chest studies. The author recommends a 36 
inch focal-film distance; a total travel of the 
tube column of about 20 inches (12 inches 
during the time of the roentgen exposure), using 
an exposure time of three seconds (less if the 
movement of the tube and Potter-Bucky dia- 
phragm can be operated more rapidly). The 
effective focal spot of the tube should be as 
small as possible—preferably, 1 mm. square. 
The tube axis should be at right angles to the 
axis of movement (to avoid change in the 
effective focal spot). The milliampere-second 
values vary from 20 to 100. 

At the Firland Sanatorium, Washington, ex- 
posures are made at one-half inch separations 
of planes (i.e., changing the fulcrum settings at 
such intervals). Thereby, actual measurements 
and information as to the contours of cavities 
are accomplished in a manner more complete 
than is provided by ordinary stereoscopy.— 
A. A. de Lorimier. 


GiauNER, R., and Hotianp, G. Experimen- 
teller Beitrag zur Entziindungsbestrahlung. 
(Experimental study of the irradiation of in- 
flammation.) Strahlentherapie, 1940, 67, 502 
506. 


Many physicians have used roentgen irradia- 
tion in chronic inflammations, such as tubercu- 
losis, but the irradiation of acute inflammations 
is known only to roentgenologists and some 
surgeons. Roentgen irradiation of inflamma- 
tions has been based solely on empiricism, for 
little experimental work has been done on the 
subject. The results differ with different kinds 
of inflammation, different kinds of animals, and 
the results of animal experimentation cannot 
be applied arbitrarily to human beings. 

It has long been known that irradiation can 
produce inflammation but there is still some 
doubt as to whether it can inhibit it. Kauffmann 
worked out an experimental method of deter- 
mining the effect of irradiation on inflamma- 
tion. He used cantharides blisters, basing his 
conclusions in regard to the degree of inflamma- 
tion on the cell count in the cantharides blisters. 
But in clinical inflammations such as pneu- 
monia the cell count and cell differentiation 
cannot be used in this way. Kempner and 
Peschel, however, found that the blister fluid 
splits sugar, because of the ferments in the exu- 
date cells; the sugar content of the blisters de- 
creases as the inflammation decreases. 
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The authors used this method of determining 
the effect of irradiation on blisters produced by 
cantharides. Cantharides plasters were applied 
to the extensor surfaces of both thighs in pa- 
tients with non-inflammatory diseases. One 
thigh was irradiated after four to eight hours. 
After twenty-four hours the blister fluid was 
withdrawn and sugar determinations made. The 
difference between the irradiated and non- 
irradiated sides showed the effect of irradiation. 

The field of irradiation extended 1 cm. be- 
yond the edge of the blister on all sides. Irradia- 
tion was with 180 kv., 4 ma. and 0.5 mm. copper 
and 1.0 mm. aluminum filter. Forty-five experi- 
ments were made with doses of 100, 200, 400 
and 600 r. A graph is given showing the details 
of the results. It was found that the best dose 
for inhibiting inflammation was 200 r. This, 
however, cannot be considered an “‘inflamma- 
tion dose” any more than a definite carcinoma 
dose can be given. The more acute, the fresher 
and the more diffuse the inflammation, the 
smaller the effective dose must be. The dose 
here was small because the cantharides in- 
flammation was not a highly acute inflamma- 
tion and it was circumscribed and superficial. 
Increase of the dose to two or three times the 
optimum may cause an increase of the inflam- 
mation. Too great an increase of the dose in 
acute inflammations may be serious. 

The dose for different forms and localizations 
of inflammation varies and must be determined 
by clinical experiment.—Audrey G. Morgan. 


Baver, Roserr. Untersuchungen itiber die 
Einwirkung unterschiedlich _verabfolgter 
R6éntgenstrahlung auf das Knochenmark und 
seine Zellelemente, zugleich ein Beitrag zum 
Zeitfaktorproblem. (Studies of the action of 
roentgen irradiation given in different ways 
on the bone marrow and its cells, with a con- 
tribution to the problem of the time factor.) 
Strahlentherapie, 1940, 67, 424-501. 

The author studied the action of roentgen 
irradiation given in different ways on the bone 
marrow and its cells. Most of the experimental 
work that has been done on this question is 
confined to the giving of doses of different size, 
but the author also takes into account the 
different time distribution of the dosage and 
studies both the fractionating of the dose and 
the protraction of the time during which it is 
given. He irradiated the femurs of rabbits by 
the different methods and made histological 
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studies of the results. Histological illustrations 
are given and the article is followed by a long 
bibliography of the subject. In addition to the 
bone marrow he also studied the skin and the 
blood picture. 

Regaud and Ferroux, using rabbit testicles 
as their experimental object, showed that frac- 
tional irradiation was more effective than an 
irradiation with the same dose given all at once. 
The author found the same thing to be true in 
his experiments on bone marrow, which is also 
a tissue that is particularly sensitive to roentgen 
rays. But, on the contrary, the skin showed 
greater sensitiveness when the whole dose was 
given at one time. Sterilization of the marrow 
could be brought about onlv with doses that 
were large enough to cause epilation. The 
author found, however, that with a different 
distribution of the total dose, sterilization of the 
marrow could be brought about without epila- 
tion. The upper and lower limits of this fraction 
were determined. No special further increase in 
the difference in sensitiveness between the bone 
marrow and skin by change in the intensity of 
the irradiation could be demonstrated. But it 
was found that there were differences in the 
course of the reaction in the bone marrow. Pro- 
tracted irradiation had a more marked effect on 
the phases both of injury and recovery in the 
bone marrow. But with a sufficiently long ob- 
servation time there was no appreciable differ- 
ence in the end result. And concentrated irradi- 
ation did not produce any greater injury of the 
tissue. If clinical observations show so much 
greater injury to malignant tumor tissue, which 
is also a tissue sensitive to rays, this effect 1s 
probably caused by other factors, such for 
example as shortness of the irradiation time, 
slighter general action, and utilization of com- 
pression (Holfelder). From the author’s results 
he concludes that fractionating is of greater 
value than protraction of the time in producing 
a favorable time distribution of the irradiation. 
Special attention must be given to this point 
and the results of irradiation depend primarily 
on the proper choice of fractionating. 

The erythropoietic cell system reacts differ- 
ently to irradiation than the granulopoietic. 
This is particularly marked in fractionated 1r- 
radiation. There are essential differences here 
between fractionated and single-treatment ir- 
radiation. A change only in degree but not in 
nature is seen on changing the intensity of ‘he 
irradiation. 
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The early forms of the myeloid cell series are 
not any more sensitive to irradiation than 
those of the red series. The difference between 
the sensitiveness of these and that of the 
granular cells is caused by, a greater tendency to 
reaction on the part of the erythropoietic sys- 
tem, which compensates injuries more in- 
tensely and more quickly than the granulo- 
poietic system does. 

The myeloblasts of the myeloid series show a 
particularly slight sensitiveness to irradiation 
which does not follow the Bergonié-Tribondeau 
law. An explanation of this is given. In the re- 
active increase of the early forms of the red 
series there is a true increase of cells, as shown 
by the percentage of hemoglobin-containing 
and hemoglobin-free early forms. 

In addition to the early injury of the marrow, 
which consists of destruction of cells, a later 
form of injury is described which consists par- 
ticularly of an increase of interstitial tissue or 
connective tissue. This increase of fibrous tissue 
originates particularly from the connective 
tissue sheath of the blood vessels and may again 
decrease the cell content of the marrow which 
has in the meantime increased. New formation 
of bone trabeculae in the irradiated marrow is 
described. 

In the blood picture a relative lymphopenia 
is seen which lasts considerably longer in frac- 
tional irradiation than after a single dose. The 
explanation of this lies in the fact that the 
irradiation has an inhibiting distant action on 
the lymphocyte-forming organs. There was 
also at times a considerable increase of the 
monocytes in the blood, which with single 
doses was larger but which lasted longer with 
fractional dosage. 

In conclusion, the changes are shown which 
are brought about in the individual cells of the 
marrow by the irradiation. The most striking 
signs of degeneration are vacuolization, forma- 
tion of granulated giant cells with hyperseg- 
mented nuclei and loss of round form of the 
cells, differences in size and poorer staining 
properties.—Audrey G. Morgan. 


Wertz, Ernst. Uber die Abhangigkeit der 
Rontgenstrahlenwirkung vom Quellungszu- 
stand der Gewebe, nach Untersuchungen an 
Gerstenkérnern. (The dependence of the 


ation of roentgen rays on the degree of 


lling of the tissues, from examination of 
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grains of rye.) Strahlentherapie, 1940, 67, 
307-321; 536-550. 
This is a study of the degree to which the 

effect of roentgen irradiation is influenced by 

the swelling of the germinated seeds of grain, 
and of whether this change in effect is caused 
merely by the increased amount of water taken 
in by the grains during germination or whether 
it is affected also by other physiological proc- 
esses or submicroscopic changes in structure. 

These first two articles describe the experi- 
mental method, the microscopic picture of grain 
embryos at different periods of germination 
when not irradiated, the comparison of irradi- 
ated and non-irradiated grains at different 
periods of development of the embryos, the 
changes in sensitiveness to irradiation during 
their further development of grains that have 
germinated for ten hours, and comparative 
studies of the sensitiveness to irradiation of 
grains that have germinated for different 
lengths of time. Graphs are given showing the 
details of the findings in these various experi- 
ments, giving the effect of irradiation at differ- 
ent periods on leaf development, length of root, 
weight of embryos, etc. Later papers will dis- 
cuss the conclusions to be drawn from these 

findings, give a summary of the results and a 

bibliography of the subject.—Audrey G. Mor- 

gan. 


Lupwic, Frirz, and v. Ries, Jutius. Wie wird 
das Zellwachstum durch Hormone, Vitamine, 
durch Licht, d’Arsonvalisation, Kurzwellen 
und R6ntgenstrahlen beeinflusst? (How is 
cell growth affected by hormones, vitamins, 
light, d’arsonvalization, short waves and 
roentgen rays?) Strahlentherapie, 1940, 67, 
§07-521. 

Experiments are described in which the effect 
of the various agents named in the title on 
germinating grains and the embryos of animal 
and plant life are described. Among the hor- 
mones, pituitrin stimulated growth while the 
others inhibited it more or less. Vitamin B in 
low concentrations had a very stimulating 
action on plant growth. In higher concentra- 
tions it inhibited it. 

Experiments on germinated barley grains 
with roentgen irradiation showed that very 
brief irradiation (0.04 second, 300 ma. and 45 
kv.) hastened the growth of the plants while 
irradiation for one second distinctly inhibited 
it. When irradiated grain was fed to animals 
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they developed serious symptoms and died 
after about four months’ feeding with such 
grain. Wild mice would not touch barley that 
had been irradiated but ate only non-irradiated 
grain. 

Unipolar high frequency treatment stimu- 
lated growth while bipolar irradiation inhibited 
it. Short waves applied for five minutes stimu- 
lated growth while if they were applied for ten 
minutes they inhibited it.—Audrey G. Morgan. 


Cs AszAr, E. Die Energiemessung der Réntgen- 
strahlung mit besonderer Beriicksichtigung 
der medizinischen Dosimetrie. (The measure- 
ment of the energy of roentgen irradiation 
with special reference to medical dosimetry.) 
Strahlentherapie, 1940, 67, 322-3343 §22-535. 


Measuring the energy of roentgen irradiation 
means measuring the intensity of the radiation 
in units. The author discusses the four methods 
in use, the bolometric, the thermoelectric, the 
air thermometer method and the calorimetric 
method. After a thorough study of these 
methods he decided that the thermoelectric was 
the best for measuring roentgen energy. He 
constructed an apparatus for this purpose which 
he calls the roentgenergometer because it 
measures the energy of roentgen irradiation in 
erg units. He describes and illustrates this 
apparatus and discusses the physical and math- 
ematical laws involved in its operation. He 
gives tables showing the measurements of air 
doses with the roentgenergometer and the large 
ionization chamber. The agreement in the 
measurements is very satisfactory. Therefore 
the roentgenergometer is not only an inde- 
pendent apparatus for measuring intensity and 
dose, but can also be used for the standardiza- 
tion of small ionization chambers.—Audrey G. 
Morgan. 


Curter, Max. Cancer of the larynx; relation 
between gross anatomy, microscopic struc- 
ture and radiosensitivity. 7. dm. M. Ass., 
Oct. 19, 1940, 775, 1339-1345. 

The author’s purpose is to discuss the clinical 
and pathologic factors related to radiosensi- 
tivity of cancer of the larynx, with special 
emphasis on the value of biopsy in estimating 
the prognosis and guiding the treatment. The 
most satisfactory definition of a radiosensitive 
tumor is that it is one which can be completely 
sterilized without permanent damage to the 
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surrounding normal tissue. The property of 
radiosensitivity is a matter of degree and is 
intimately related to the efficiency of the treat- 
ment. It seems best to classify carcinoma of the 
larynx with reference to the site of the origin 
of the tumor and not with reference to its ex- 
tension. Therefore, cancer of the larynx may 
be divided into four types: (1) laryngeal 
vestibule (epiglottis, false cord), (2) ventricular 
cavity, (3) vocal cord, (4) subglottic area. 

Carcinoma of the laryngeal vestibule in- 
cludes two subvarieties: (1) carcinoma of the 
free border and the laryngeal surface of the 
epiglottis generally produces a bulky ulcerated 
tumor which may grow to fill the entire laryn- 
geal vestibule; (2) carcinoma arising from the 
false cord tends to remain confined to the 
supraglottic region. Extension to the _pre- 
epiglottic space is common. Dyspnea is the most 
common clinical symptom. Carcinoma of the 
laryngeal vestibule has a tendency to grow 
rapidly and extend widely. It is generally com- 
posed of undifferentiated cells with a high de- 
gree of radiosensitivity and is best treated by 
external irradiation. 

Carcinomas arising in the ventricular cavity 
grow silently without producing symptoms or 
signs over long periods. The cells are generally 
undifferentiated, with a tendency to widespread 
invasion. The high degree of radiosensitivity of 
tumors of this type accounts for their response 
to adequate irradiation. 

Carcinoma of the true vocal cord composes 
the vast majority (from 80 to go per cent) of 
endolaryngeal tumors. The lesion begins in the 
midportion of the free border of the true cord 
and extends anteriorly. Early hoarseness is the 
most prominent clinical symptom. The clinical 
course is slow. Immobility of the cord consti- 
tutes a most important diagnostic and prog- 
nostic sign. Three case histories are given in 
which all showed adult hornifying squamous 
carcinoma, in spite of which the carcinoma dis- 
appeared completely under external irradiation 
and the patients have remained well and free 
from disease for seven years, six years and al- 
most four years respectively. An extensive 
fixed true cord lesion is generally incurable by 
irradiation and curable by laryngectomy, 
whereas a fixed lesion originating in the false 
cord is generally curable by irradiation anc 1n- 
curable by surgery. 

The author cites 23 patients with ope: ible 
cancers of the larynx who are well and free '.om 
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disease (15 from one to two years and 8 from 
three to seven years). Here is found a remark- 
ably uniform relation between site of origin and 
histologic structure. In most cases biopsy re- 
vealed adult hornifying squamous carcinoma 
with pearl formation; in some it showed papil- 
lary plexiform epidermoid carcinoma. The 
radiosensitivity in this group is accounted for 
by the fact that all the lesions were movable, 
indicating that true invasion of surrounding 
structures had not occurred. 

The site of origin of a carcinoma of the larynx 
is one of the most important factors related to 
prognosis and treatment. Carcinoma arising in 
the false cords and epiglottis is generally undif- 
ferentiated and radiosensitive. Carcinoma aris- 
ing in the true cord is generally differentiated, 
its radiosensitivity depending on the presence or 
absence of invasion. 

Undifferentiated carcinomas usually remain 
movable in spite of their large size, whereas a 
small infiltrating differentiated carcinoma may 
cause complete fixation of the cord when the 
lesion is quite limited in extent. The prognosis 
of the former is comparatively favorable under 
irradiation, in spite of its great extent and even 
of regional metastases, whereas the prognosis of 
the latter under irradiation is most unfavor- 
able. Conversely, the bulky undifferentiated 
carcinoma (Grades 3 and 4) is totally unsuitable 
for surgery, and the small invasive carcinoma 
(Grades 1 and 2) is frequently curable by 
surgery. 

The decision between surgery and irradiation 
in the borderline group of laryngeal cancers is 
frequently difficult. The most important clinical 
factors are the site of origin and the extent of 
disease. The most important indication of 
radiosensitivity is mobility of the lesion and 
surrounding structures.—S. G. Henderson. 


FReeMAN, Bromtey S. The use of zinc per- 
oxide in malignant lesions. 7. 4m. M. Ass., 
July 20, 1940, 775, 181-186. 


he combination of necrotic cancerous tissue 
and infected tissue is responsible for the foul 
odor and profuse discharge associated with a 
necrosing carcinomatous ulcer. Some advanced 
lesicns, in the face of constant treatment, be- 


con\~ steadily worse and are given up as hope- 
less. These lesions are usually deep radione- 
cre ulcers with or without residual malig- 
nat 


- Grossly, the striking features are the 
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chronicity of the lesion, the firmly fixed and 
deeply anchored central slough, the atrophic 
anemic granulations and a thin coat of fibrin 
covering all. 

Meleney’s work on the use of zinc peroxide in 
the successful treatment of phagedenic ulcers, 
foul mouth and neck infections and other spe- 
cific types of gangrene stimulated the author to 
apply this substance to exudative necrosing 
lesions of cancer on the body surface. Zinc 
peroxide is a preparation which, when sus- 
pended in distilled water, liberates and main- 
tains for a prolonged period a constant potential 
of oxygen having a definite bactericidal action 
in vitro and in vivo on certain anaerobic and 
micro-aerophilic organisms, as well as aerobic 
hemolytic streptococci and pneumococci. 

Infection following radionecrosis results in 
delayed healing and subsequent necrosis of the 
granulation tissue. Infection invariably accom- 
panies necrosis, and the aborption of toxins 
from the ulcer is a large factor in the debility, 
malaise and cachexia. Moreover, infected tis- 
sues have decreased radium sensitivity. Be- 
cause of the extent of the ulcer, the situation 
and the patient’s general condition, radical ex- 
cision is often impossible. Bacterial synergism 
has been demonstrated in the laboratory and 
observed clinically. Nonhealing ulcers show a 
variety of organisms, not a few of which may be 
regarded as saprophytes. 

Thirty-five radionecrotic ulcers with and 
without persistent malignancy were studied 
bacteriologically. Only those ulcers were selected 
which were under routine antiseptic treatment 
but remained foul, necrotic and painful and 
showed no evidence of healing. In every in- 
stance more than one organism was found. The 
most frequent combinations were anaerobic 
non-hemolytic streptococci and B. necrophorus 
with either B. fusiformis and diphtheroids in 
the oral lesions, or with staphylococci and B. 
pyocyaneus in the external lesions. During the 
course of treatment it was noted that the 
anaerobes were the first to disappear, but after 
the zinc peroxide dressing had been omitted for 
from three to seven days they were the first to 
reappear. Lesions without odor had a negative 
anaerobic culture. 

Method of application: The wound is cleaned 
with peroxide and saline sprays, free necrotic 
tissue is gently removed, and the wound is again 
sprayed. A preparation of zinc peroxide (previ- 
ously sterilized by baking at 140°C. for four 
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hours in a dry oven) is mixed with an equiva- 
lent amount of sterile distilled water and mixed 
thoroughly with an asepto syringe. More water 
is added until the paste has a consistency of 
about 40 per cent cream, and this is applied by 
the syringe to the entire lesion. Fine mesh 
gauze is soaked in the suspension and applied 
throughout the lesion and into all the sinuses 
and interstices of the wound. The whole is cov- 
ered with sterile pads soaked in distilled water 
and the wound is packed against evaporation 
with several layers of petrolatum or zinc oxide 
gauze. Occasionally dressings have remained on 
for forty-eight hours. If the patient is to re- 
ceive irradiation, the wound is mechanically 
cleaned with peroxide and saline solution, and 
sterile saline packs are placed for protection be- 
fore treatment. After irradiation the wound is 
irrigated and zinc peroxide is applied. It is 
necessary to use large quantities of fluid and to 
insist on complete removal of all particles of 
zinc peroxide before the patient receives his 
irradiation. In the treatment of oral lesions, 
the zinc peroxide is applied as a thick paste 
every three hours and a 1 to 3 suspension is 
used as a mouth wash. Before and after meals 
the lesion is washed with sterile saline solution. 
Throat lesions receive a spray of a I to 2 sus- 
pension and again a paste is directly applied to 
the lesion. In lip and mouth cancers, while the 
patient is receiving his preoperative dental 
prophylaxis, zinc peroxide is used as a mouth 
wash. 

Cultures taken have shown scant or no 
growth after the lesion has been treated with 
zinc peroxide for a period of two weeks. Pa- 
tients previously requiring from three to seven 
dressings daily needed but one application of 
zinc peroxide. The erythema and hypersensi- 
tivity disappeared and the necrotic central 
slough lessened and was easily removed, leaving 
a clean granulating base. Most of the patients 
required nothing but mild sedatives after the 
regular institution of the zinc peroxide dressing. 

S.G. Henderson. 


Arisz L. Abbildung bei Planigraphie. (The 
image in planigraphy.) Acta radiol., 1940, 27, 


Planigraphy is a method of roentgen exami- 
nation in which the focus of the tube does not 
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stand still, as usual, but moves over the surface 
of the body to be photographed; or the tube 
may be allowed to stand still and the object 
moved. The author describes experiments with 
this latter method of planigraphy. Reproduc- 
tions are given of the images of a piece of card- 
board, the wall of a cylinder, the outline of a 
ball and objects at a distance from the axis of 
rotation of the rotating disc on which the ob- 
jects were placed. A detailed discussion is given 
of the way in which these images are obtained. 
The author believes the image is to be regarded 
as a summation of the shadows produced by the 
object as a whole during the movement of rota- 
tion.— Audrey G. Morgan. 


DEN Hoep, D. The “supervoltage” roentgen 
installation in the Antoni van Leeuwen- 
hoekhuis at Amsterdam. Acta radiol., 1940, 
21, 62-74. 


Roentgen rays produced by supervoltage 
apparatus have effects resembling those of 
radium. At first tensions of 400 to 600 kilovolts 
were used but lately supervoltage machines 
have been installed, particularly in America. 

The physical grounds for believing that bet- 
ter results can be obtained with this super- 
voltage therapy are discussed. It has been found 
that the penetrating power of roentgen rays is 
greatly increased by raising the tension and that 
the deep dose is increased. There is more for- 
ward scatter and less scatter sidewise and back- 
ward, so that the surface dose remains relatively 
lower than at lower tensions. As a result of the 
slightly sidewise scatter smaller fields can be 
used and a smaller volume dose, with re- 
sultant milder general reactions. The isodose 
curves are flatter; this point will be discussed in 
detail in a later publication. There is a higher 
output of radiation from the supervoltage 
apparatus. It has not yet been proved that the 
ultra-hard rays have specifically different bio- 
logical effects from the softer ones, though some 
clinicians report better results with super- 
voltage therapy. 

In view of the importance of these problems 
a supervoltage apparatus has been installed at 
the Antoni van Leeuwenhoekhuis in Amster- 
dam. This apparatus is described in detail and 
illustrated.— Audrey G. Morgan. 
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